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Attention has fre- 
quently been called 
in these columns to 
the necessity of telephone companies and 
other utilities keeping the public posted 
about their affairs. 

Taking the people of the commun- 
ity into their confidence and laying the 
facts before the people is a very important 
successful move for 


preliminary to a 


higher service rates. The frequent occur- 
rence of ‘subscribers’ strikes” recently es- 
pecially emphasizes this at the present 
time. 

“One of the great handicaps in the oper- 
ation of a successful public utility is the 
lack of information on the part of the 
public served,” was one of the statements 

a recent address by James A. Perry, 
resident of the National Association of 
‘ailway & Utilities Commissioners. All 
embers of rate-fixing commissions soon 
arn that back of most cases of opposi- 
‘on on the part of the public is ignorance 

the burdens and difficulties of the ser- 

‘e companies. Most of this opposition 
appears when the facts show that the 
ility needs more revenue in order to 
ve good service. 

The utilities should furnish this infor- 
ation to their patrons—not only just 
ior to the filling of a rate application, 


The 


ervice company which, by the right kind 


it regularly throughout the year. 


t ‘publicity, keeps the public acquainted 
vith its affairs from month to month, is 
urely accumulating a stock of good will 
hich will stand it in good‘ stead when the 


me comes to ask the commission for an 


crease in rates. 





CURRENT OPINIONS AND COMMENTS 


The manager of a telephone company 
in a Middle-Western 


“subscribers’ strike” on his hands, writes 


state, who has a 
TELEPHONY of his troubles in a way which 
shows forcibly the value of establishing 
and maintaining friendly relations with the 
community served. His company operates 
two exchanges, and lost money during the 
war period on the rates then in effect. 
The manager took the case to the state 
commission and, after two exhaustive 
hearings, was awarded an increase in rates 
to take effect July 1. 

The state authorities, having the facts, 
granted the increase, but the public, being 
less familiar with the conditions, objected. 
Led by a few radicals, a strike was begun 
which resulted in more than 800 tele- 
phones being ordered out. 

The merchants and, in ‘fact, a majority 
of the subscribers, were averse to the boy- 
cott, but were influenced to join the strike 
by the ring-leaders of the opposition to the 
The state 
holding the telephone company. 


ok * * * 


company. commission is up- 


“We are following, and expect to con- 
tinue to follow, the order of the commis- 
“Tn 


other words, a waiting policy has been 


sion,” says the manager in his letter. 


adopted, and the subscribers are getting 
very tired of doing without telephone ser- 
vice. It seems now only a matter of time 
until the majority will throw overboard 
the few anti’s who are leading the fight 
and resume business relations with us. 


“It is a mystery how a few radicals in 


a community can in- 
fluence a majority, 


as they have in many 


cases, when facts have been published 
setting forth the exact conditions, 
which prove beyond a doubt to the 
minds of those who will study the 


figures and information given them, that 
telephone companies all over the country 
must have relief if service is to be con- 
tinued. And that is always the cry—in- 
creased service.” 


os. & 2 


This manager now has issued detailed 
statements to the people giving facts and 
figures for recent years, and also for the 
first quarter of this year, and pounding 
home the point that the new rates mean 
only about a penny a day to each sub- 
scriber. 

This publicity is having a good effect, 
and the company no doubt will eventually 
win the fight, but the question occurs: 
“Would not all 


avoided if the right kind of publicity had 


this trouble have been 
been utilized earlier in the controversy— 
in fact, would there have been any contro- 
versy at all had friendly relations been es- 
tablished in past years?” 


* ce * * 


President Perry, in the address men- 
tioned, says he has absolute confidence in 
the fairness of the public towards all utili- 
ties when they know the truth. As the 
people get their information usually from 
the newspaper, he points out that the press 
has a peculiar opportunity for a real ser- 
vice to the public by seeing that the pub- 


lic gets the truth in such cases, especially 





14 


when a difference arises between a utility 
company and its patrons. 

We all know from many cases observed, 
that the easy, popular way is for the 
newspaper to take the side of the public, 
and, without regard to the merits of the 
case, attack the company and pose as the 
This is 
what the political demagogue always does. 
Mr. Perry is to be commended for his 


courage in condemning this policy. 
* * om * 


champion of the people’s rights. 


“It is not necessary for a newspaper 
that is really worth while tu take the side 
of public opinion in such a controversy, 
regardless of the correctness of the posi- 
tion assumed,” said he. “Far better that 
the truth be ascertained and give it to the 
public with no concern as to which side 
of the controversy it helps. 

“If the public and the press would only 
approach such a subject with the facts 
in mind that there are 1,450,000 private 
citizens in this country with their savings 
invested in electric light and power com- 
that the insurance com- 
panies have over $300,000,000 in the same 
securities and thus represent indirectly the 


panies alone; 


savings of the poorer classes of people of 
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the country; and the further fact that the 
27 million depositors in the 29,000 banks 
in the United States have a direct interest 
in such utilities, because of the fact that 
their money amounting to $1,700,000,000, 
is invested in such securities—I believe 
they would be less inclined to embark on a 
course that at times means bankruptcy to 
the business, a hardship to the public and 


heavy losses to the investing public.” 


This is all true, and it serves to em- . 


phasize the importance of the utility com- 
pany seeing to it that the local newspaper 
gets the facts and presents the truth to 
the community. 

* * * x 

The righteous complaint of the tele- 
phone manager that a few radicals are 
able to induce many otherwise level- 
headed men to join in attacking a service 
company touched upon a subject which, 
strangely enough, was also discussed by 
President Perry. 

He argued that the public has a direct 
interest in the expansion of all utilities be- 
cause a community cannot grow faster, 
nor extend further than its utilities can 
reach. Most sections need foreign capital 


to finance utility development, and, when 


-would 
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local conditions are hostile to the operat- 
ing company, outside investors will not be 
likely to risk their money there. 

“The public,” said President Perry, “has 
an interest in seeing that such conditions 
do not exist; it has an interest greater 
than the selfish interest of the few who 
of the 
community while their political ambitions 


stop utility development 
are satisfied or a personal grouch is as- 
suaged. 

“It is a sad picture to see a community 
of inflamed citizens following the leader- 
ship of a few men in an effort to handicap 
or destroy a local utility, all because of a 
personal grudge on the part of self-styled | 
leaders. This kind of thing has got to 
stop in this country or the public will 
pay the high price of stagnation in such 
growth with a breaking down oi the 
present service rendered.” 

As long as there are political dema- 
gogues and newspapers playing for the 
support of the “peepul,’ no doubt the 
utility companies will have to count on 
their enmity, but the indications are grow- 
ing stronger that the public now are not 
so easily befooled by these agencies as in 


other years. 


Britain’s Long Distance System 


Development of 


the Toll System of the United Kingdom in Last 15 


Years—Line Plant Design, Particularly in Underground Cables—Economies 
Effected—Paper Presented Before The Institution of Electrical Engineers 


At the present time long distance 
telephony in the United Kingdom divides 
along two main lines of development, 
namely : 

(a) Communication between the prin- 
cipal commercial centers of the country. 

(b) Communication with remote dis- 
tricts, and international communication. 

In the former, the demand is for the 
provision of large numbers of circuits 
over distances up to 450 miles, e.g. Lon- 
don and Manchester, London and Glas- 
gow; whereas in the latter the require- 
ment is for a very few circuits, in most 
cases one or two only, over much longer 
distances, e.g. London to Belfast, London 
to Brussels, Paris and Marseilles, and in 
due course to Rome, Madrid, Constanti- 
nople or even Cairo. 

Each line of development presents dis- 
tinct problems of engineering design. 

In the first decade of the present cen- 
tury it appeared that the ultimate possi- 
ble efficiency in long distance telephone 


By Sir William Noble, 
Engineer-in-Chief, British Post Office 


transmission had been reached; and that 
it was attainable only by the employ- 
ment of the heaviest practicable copper 
conductors, erected on aerial lines, high- 
ly insulated, and revolved in pairs or 
quadruples to reduce inductive disturb- 
ances to a minimum. 

In this country the maximum economi- 
cal conductor was proved to be one 
weighing 600 pounds to the mile. A few 
circuits with 800-Ib. conductors had been 
erected in the last decade of the 19th 
century, but their very small advantage 
in transmission efficiency as compared 
with 600-lb. conductors within the dis- 
tances to be covered in this country, did 
not compensate for their much greater 
capital and annual costs. 

On the basis of a total attenuation of 
BI=2.5 (representing a ratio of about 
714 per cent as between the received and 
transmitted currents—that is a loss of 
9214 per cent) as being the limit for a 
commercial long distance line, the maxi- 


mum length of a 6U0-Ib. circuit was about 
900 miles. 

In this country, however, it was neve 
possible to obtain the maximum efficienc 
of an aerial circuit on account of th 
necessity for short lengths of under 
ground cables in passing through inter 
vening town areas or across physical ob- 
structions such as river estuaries, etc 
and 60 per cent efficiency was the aver 
age obtained in practice. 

Even under these conditions, good con 
mercial service was given between cet 
ters so far apart as London and Glas 
gow, London and Dublin, London ar 
Paris, and London and Brussels; and t! 
lines available for these services had 
fair margin of efficiency for extension ' 
minor telephone centers in their respe 
tive areas. 


From the time of the taking ové 


by the Post Office of the trunk telephor 
service in 1896 until about 1910, it wa 
possible to accommodate on pole line: 
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along the public roads and railways all 
the wires required to meet the public de- 
mand for trunk service. The accompany- 
ing table shows the increase in the num- 
ber of trunk circuits radiating from Lon- 
don to the more important provincial cen- 
ters. : 

It will be realized that the pole lines 
carrying these radiating from 
London must carry, in addition, the short- 
er circuits connecting towns lying on the 
routes. For example, one of the London- 
Manchester lines passes through North- 
ampton, Leicester, Derby and 
and carries circuits serving those towns. 


circuits 


Buxton, 


Moreover, the requirements of the tele- 
graph service have also to be met. 

The congestion on the main aerial lines 
was becoming serious in 1910, and it was 
practically impossible to find road routes 
for new pole lines, especially in the ap- 
proaches to London. The traffic devel- 
opment studies undertaken about that 
time forecasted a demand for trunk lines 
which could not possibly be met by any 
ordinary system of road pole-line con- 
struction, and a scheme of direct cross- 
country routes of steel tower construc- 
tion capable of carrying very large num- 
bers of conductors was prepared. 

At this juncture, however, the results 
of a long series of experiments on the 
loading of telephone circuits with induc- 
tance coils, in accordance with the prin- 
ciples described by Pupin in 1900, indi- 
cated another line of development of the 
trunk telephone system. The earlier ex- 
periments with loading in this country 
were made with inductances of the air- 
core type, but these were replaced later 
by the improved iron-core types intro- 
duced by the Western Electric Co. of 
New York. 

Under the favorable climatic conditions 
of North America, the American Tele- 
phone & Telegraph Co. had obtained an 
improvement factor of 2.5 on the trans- 
mission efficiency of aerial lines, but in 
his country the climatic conditions were 
nuch less favorable, and even if the 
\merican standard had been attainable, 
ond the weight of copper in aerial cir- 

uits correspondingly reduced, the prob- 
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Trunk Circuits Radiating from London 
to Provincial Towns. 


n of relieving congestion of the pole 
s would have still remained. 

‘he results obtained by the loading of 
lerground telephone cables with induc- 
ce coils were, however, more encour- 
‘ng, and the attention of the engineer- 





trics,” 
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ing research department of the Post Of- 
fice was, therefore, specially directed to 
this line of development. The manu fac- 
turer of dry-core paper-insulated lead- 
covered telephone had already 
reached a high stage of perfection, and 
the cables produced by the manufactur- 
ers of Great Britain were, and are still, 
the best obtainable in the world. 

The history of the development of the 


cables 


long distance telephone cable is a record 
of undaunted perseverance in the solution 
of scientific and practical engineering 
problems which cropped up persistently 
as progress was made, and which fre- 
quently appeared to be insuperable. It 
will be instructive to review the various 
stages of progress in this development, 
and to recall the difficulties and the meth- 
ods of overcoming them. 

The earliest underground cables used 
in the long distance telephone system 
were of the same type as those used up 
to that time in the telegraph service for 
subterranean lines. They were made up 
with copper conductors weighing 40 
pounds to the mile, covered with 50 
pounds of gutta percha to an overall 
diameter of 174 mils. 

For telephone purposes these covered 
wires were laid up in quad formation 
around a jute core with an outer wrap- 
ping of tarred tape, the circuits being 
formed on the diagonals. These cables 
gave circuits with the following constants 
(per mile of loop): 

R=44 ohms. 
C =0.2 microfarad. 
L=1.5 millihenrys. 
Insulation = 1,000 megohms. 
Attenuation constant = 0.12 at 800 cycles 
per second. 


The inefficiency of transmission of 
these cables restricted their use in the 
telephone trunk lines to the terminal sec- 
tions in large cities, and to the leading- 
in at testing points. 

Rubber-insulated conductors were also 
used to a very limited extent, but were 
found to give less satisfactory results in 
practice than the gutta percha cables. 

The introduction of air-space cables with 
paper insulation and lead sheathing in the 
early ’90’s appeared to offer a solution of 
the difficulty in carrying telephone cir- 
cuits underground, although the first 
practical experiments with this type of 
cable were somewhat discouraging. Num- 
erous breakdowns of underground air- 
space paper cable sections occurred, and 
until the causes had been discovered and 
proper remedies found, maintenance engi- 
neers were reluctant to replace their old 
gutta percha cables with the air-space type. 


1J. G. Hill: ‘Telephone Transmission’’; 
A. W. Martin: ‘‘The Loading of Telephone 
Cable Circuits,”’ Institution of Post Office 
Electrical Engineers, Professional Papers. 
2J. G. Hill: “The Loading of Aerial Lines 
ona their Electrical Constants,” Ibid., No. 


J, A. Fleming and G. B. Dyke: ‘The 
Power Factor and Conductivity of Dielec- 
Journal I.E.E., 1912, vol. 49, p. 323. 


Apart from questions of workmanship 


in drawing-in and jointing underground 
cables, the comparison between the two 
types was narrowed down to their respec- 





tive susceptibilities to damage by light- 
“~ 
ee 
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Fig. 1. Vacuum-Tube Lightning Protector. 


ning, and in this respect the gutta percha 
cables appeared to hold a distinct ad- 
vantage. 

Short 
connected with long lengths of highly-in- 
sulated aerial wires form effective spark- 


sections of underground cables 


gaps for lightning discharges, unless very 
installed at the 
At the time 
of the introduction of air-space cables in- 
to the telephone trunk system, the stand- 
ard type of lightning protector for under- 
ground sections was a small vacuum tube 
with platinum electrodes (Fig. 1). 


efficient are 
ends of the cable sections. 


protectors 


These tubes were mounted in teak 
weatherproof cases fixed on the terminal 
poles at the junctions of cable and aerial 
line sections. The tubes were exhausted 
to a vacuum of about 2 mm. of mercury. 
In spite of regulations for the frequent 
testing of these tubes, especially after 
thunderstorms, faults in underground 
cable sections caused by lightning were 
numerous: but whereas in the case of 
gutta percha cables the fault would be 
limited to perhaps one or two circuits 
only, in the case of air-space cables the 
lead sheath was melted and sooner or 
later moisture entered and the whole of 
the circuits in the cable were stopped. 
The replacement of the faulty gutta 
percha cable was a comparatively easy 
and speedy matter, whereas the repair of 
the air-space cable was frequently a diffi- 
cult and tedious operation entailing a con- 
siderable loss of revenue-earning time on 
the circuits involved. Considerable ex- 
perience had already been obtained in the 
use of air-space underground cables for 
short telephone circuits in city areas, and 
their superiority Over gutta percha cables 
for this class of service had been proved. 
Damage by lightning was unknown in 
the case of wholly underground circuits. 
The design of a more efficient lightning 
protector for trunk cable sections and im- 
proved workmanship in_ handling 
jointing lead-sheathed cables soon estab- 
lished the air-space cable for trunk-line 
purposes, and at the end of the last cen- 
tury gutta percha subterranean telephone 
cables were obsolescent, all renewals be- 


and 


ing effected with air-space cables. 

The superior transmission efficiency of 
the air-space cable, and the fact that much 
heavier conductors could be used as com- 
pared with gutta percha cables, permitted 
longer underground sections in the trunk 
routes, and so afforded a solution (al- 
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though only a partial one) of the increas- 
ing difficulty in carrying heavy main routes 
through urban areas and into the main 
terminal towns: but with the extended 
lengths of underground sections, a fresh 
difficulty, which had not been apparent 
in gutta percha cables, cropped up, name- 
ly, increased cross-talk between adjacent 
circuits. 

Early Cables and Long Distance 

Circuits. 

In the gutta percha cables the mean dis- 
tance between loop circuits ‘and the com- 
paratively short lengths of underground 
sections were such as not to increase 
perceptibly the mutual disturbance be- 
tween neighboring circuits; but the close 
packing of the conductors of the air- 
space cables and the increasing length of 
cable introduced conditions of 
mutual disturbance which had serious ef- 
fect on the commercial efficiency of the 
long distance circuits. 

At the outset, this limit to the use of 
air-space cables for long distance tele- 
phone circuits appeared almost insuper- 
able, but in view of the importance of a 
solution of this problem, special atten- 
tion was given to it by Post Office engi- 
neers. F. Tremain and A. W. Martin, 
between July and October, 1899, made an 
exhaustive investigation of the electrical 
properties of a 93-mile section between 
London and Leamington of the first Lon- 
don-Birmingham air-space underground 
cable. 

This investigation had for its prin- 
cipal object a comparison of the te- 
lephonic cross-talk between telephone 
circuits and inductive disturbances be- 
tween telegraph circuits in the two types 
of construction used in this section of 
cable. This section was made up, broad- 


ly speaking, of 2814 miles of quadruple- 


sections 


core formation from Cricklewood to 
Eddlesboro, the remainder of the sec- 
tion being made up of wires twisted 
in pairs. 


Although every effort was made by the 
cable manufacturers to produce symmet- 
rical cable with the view of minimizing 
cross-talk, it was found that speech tele- 
phonically transmitted over a _ loop 
made up of diagonal wires in a given 
core of the quadruple formation could 
be heard in a telephone joined to the 
other pair of wires in the same core; 
but between diagonal pairs of neighbor- 
ing cores, no such cross-talk was ob- 
served in the 28'4-mile section tested. 
This result was attributed to the dis- 
tortion of the quadruple core, and it was 
then concluded that the defect in this 
type of air-space cable was too difficult, 
if not impossible, to remedy in the course 
ef manufacture. 

Attention was then directed to the 
cross-talk observed between neighboring 
loops in the pair-type formation, and it 
was found that the cross-talk was prac- 
tically negligible between two circuits of 
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52 miles in length when these circuits 
did not run for more than 5% miles in 
adjacent pairs. This ratio, i. 10 per 
cent of length of adjacent wires to 
length of the whole circuits, was con- 
sidered significant and was used as a 
guide later in the investigation, for ar- 


ranging crosses to eliminate or reduce 
cross-talk disturbances. 
The investigators found in their ex- 


periments with the 28 miles of quad-core 
cable that they could eliminate cross-talk 
between the two 
quad core, by 


circuits carried by a 
making crosses of indi- 
vidual wires, and pairs of wires, at six 
intermediate points in the 28-mile 
They employed seven distinct 
varieties of crosses, namely, crosses A, 
B, and C in which the individual wires 
in either or both pairs are crossed; cross 
D, in which one pair of wires is crossed 
with the other pair; and crosses E, F, 
and G in which the pairs themselves are 
crossed in addition to the individual 
wires of one or both pairs. 

This systematic method of crossing ex- 
hausted the possible number of crosses 
which could be made in joining up the 
four wires of a quad core. Messrs. Tre- 
main and Martin have pointed out that 
42 possible single crosses could be made 
at the six intermediate crossing points 
without making a cross from one core to 
another. By making a total of 650 crosses, 
of individual wires and parts at the inter- 
mediate crossing points, they succeeded in 
making this 28-mile section free from tel- 
ephonic overhearing or cross-talk with- 
out necessitating any crossing of cores, 
a consideration which, at that time, was 
of some practical value. 


sec- 
tion. 


The investigation of cross-talk in the 
pair-type formation indicated that no ap- 
preciable cross-talk would occur when 
crosses of pairs were made at interme- 
diate crossing points, to ensure that no 
two pairs of wires remained parallel and 
adjacent for more than 10 per cent of 
the total length of the circuit. At a sub- 
sequent date a systematic method of bal- 
ancing by crossing cores wrapped with 
paper of different colors was adopted 
in order to satisfy this condition. 


Method of Balancing Cable Conductors. 


The balance obtained by this method 
of crossing proved so effective that the 
telephone loops in the central portion of 
the cable were not seriously interfered 
with by single-wire telegraphs in the out- 
side layer, nor Vice versa. It was also 
observed that a key-speed telegraph cir- 
cuit worked on a loop did not interfere 
with the telephone circuit in an adja- 
cent loop. 

Even Wheatstone, working on a loop, 
did not interfere with the telephone cir- 
cuit, provided one pair of wires was in- 
terposed between the two circuits. It 
was further reported in this experiment, 
that so long as the rule was observed 
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that no two pairs of wires were parallel 
and adjacent for more than 10 per cent 
of the whole length of the cable, loops 
could be used indiscriminately for tele- 
phone or telegraph circuits. 

It may be mentioned that before these 
results obtained the investigators 
found it necessary to measure the elec- 
trostatic capacity of every wire in every 
section of the cable and, similarly, meas- 
urements of copper resistance were made 
to the highest accuracy obtainable with 
the apparatus then available, the figures 
being recorded to 1 in approximately 
10,000 parts for capacity, and 1 in 5,000 
parts for resistance. ' 

The jointing procedure adopted as the 
result of the foregoing experiments ful- 
filled all requirements of the Post Office, 
until the method of improving the effi- 
ciency of telephone circuits by inserting 
inductance coils was adopted. The plac- 
ing of loaded telephone circuits in the 
underground cables necessitated a_ re- 
consideration of the practice of provid- 
ing telegraph and telephone circuits in 
the same cables, owing to the fact that 
loaded circuits, while being more efficient 
than unloaded ones, are at the same time 
susceptible to inductive disturb- 


were 


more 
ance. 
Disturbances to Loaded Cable Circuits. 

Experiments showed that Wheatstone 
circuits on wires caused serious 
disturbance to loaded telephone circuits 
in the cable, and in some cases 
marked induction had been experienced 
on such circuits from Wheatstone cir- 
cuits worked on loops. In consequence 
of these difficulties, it became necessary 
for a time to provide separate cables for 
telegraph and telephone purposes. 

As the trunk underground system grew 
it was found uneconomical to provide 
separate cables for the two services, and 
special efforts had to be made to over- 
come the difficulties experienced. The 
method of superposing loaded telephone 
circuits on other telephone circuits al- 
ready loaded was also found impracti- 
cable with the same degree of balance in 
the conductors which was found 
cient for unloaded circuits. 

In 1912 it was found with the usu 
method of cable construction that t! 
practice of placing telegraph circuits 
the same cable as loaded telephone ci: 
cuits would have to be abandoned, a1 
that phantom loaded telephone circui 
could not be successfully superposed u 
on loaded physical telephone circuits wit! 
out improving the symmetry of the c 
ductors in underground cables or impr« 
ing the balance of the conductors by 
lective jointing. 

As a consequence of the difficulties « 
perienced, the whole question of ca! 
design and balancing by selection of c 
ductors for jointing was taken in hai 
afresh by the research staff of the P: 

(Continued on page 33.) 
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Principles of Telephone Traffic 


One of a Series of Articles Setting Forth the Fundamental Elementary 


Principles of Telephone Traffic Work—Every Operator and Manager Shou'd 
Read These Articles— This Article Discusses Details of Service Observation 


By E. L. Gaines 


Traffic Superintendent, Home Telephone & Telegraph Co., Ft. Wayne, Ind. 


A movie film illustrating the manu- 
facture of fountain pens was recently ex- 
hibited in many of the leading cities of 
the country. 

The picture showed the rubber 
was taken from rubber trees on the com- 
pany’s plantations in South America, 
made into rubber biscuits and_trans- 
ported to the coast, where it was care- 
fully inspected and loaded onto a boat to 
be shipped to the United States. Upon 
arrival at the company’s factory, the rub- 
ber was again carefully inspected, 
washed and thoroughly cleaned, ground 
and prepared for the molding and vul- 
canizing process. 

Each piece of rubber, as taken from 
the molds, was carefully inspected for 
flaws, both before and after vulcanizing. 
After the parts were machined, each one 
was carefully gauged as to size and the 
number of parts continuously checked. 
The greatest care was always taken to 
throw out any defective pieces. 

The gold, as received from the mines, 
was tested by the company’s chemists and 
treated with acids to remove all impuri- 
It was then mixed with other 
metals to form just the right grade of 
alloy for making pen points. Each and 
every part and piece of the pen was care- 
fully graded and inspected, always under 
the microscope, at every stage in its 
journey through the factory. 

\fter the pen was completed, it was 
subjected to an air pressure test under 
water to determine whether or not it 
would leak, and the final pen, after being 
polished and finished, was subjected to a 
most rigid kind of a writing test by ex- 
pert penmen. 

“he purpose of the picture was to im- 
press upon the minds of the public the 
mnossibility of a defective pen getting 
to *he ultimate owner and user. This 
illustration of the manufacture of foun- 
tai: pens show, at least, in a measure the 
m ‘hod generally used by all manufac- 
tur_rs to assure themselves of the quality 
of ‘ie product of their plants, and also 
to enable them to keep a perfect check on 
all materials entering their plants and on 
Procucts turned out. 

'» the telephone business we do not 
me~"facture tangible articles of com- 


how 


ties. 


—e 


mere, but nevertheless we are producers 
of an intangible commodity for our pa- 
tror; in the form of telephone service, 
whic’) needs to be carefully checked and 


Sraced at all times in order that we may 





know the quality of that service as well 
as the quantity that our subscribers are 
receiving. 

It is, therefore, necessary to make ac- 
tual observations of the telephone service, 
carefully checking the different features 
that go together to 
make up service, in 
order that we may 
detect any defec- 
tive operation or 
equipment trouble 
and guarantee to 
our. patrons’ the 
worth of their 
money in good 
service. 

In the factory it 
is necessary that 
not only the ma- 
terials be carefully 
inspected at all 
stages throughout 
the manu facture, 
but it is also neces- 
sary to keep a check 
on the laborer and 
the quality of his workmanship, and also 
to inspect the machinery and equipment 
to be sure that it is in good working or- 
der and functioning properly. 

The machinist in the factory does not 
allow his machine to fall apart and stop 
running before making adjustments anda 
repairs, but by an almost continuous in- 
spection detects the loose screws and 
nuts and tightens them up and prevents 
trouble. So it is necessary in the tele- 
phone business to make routine inspec- 
tions of central office equipment and 
equipment at the subscribers’ premises, in 
order that we may make such adjust- 
ments as may be necessary before actual 
trouble is encountered and the service 
impaired. 

This equipment inspection is, in reality, 
a part of service observation, and it is 
necessary to know the average number 
of times a subscriber’s service is inter- 
rupted by line or equipment trouble to 
intelligently determine the kind of service 
he is receiving. 

A complete service observation would 
show not only the number of cases of 
equipment trouble but would also show 
the average length of time the patron 
must wait to have a telephone installed, 
how long he must wait to have moves 
and changes of equipment made, how 
many errors occur in statements ren- 
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dered him by the company each year and, 
in fact, a detailed record of all of the 
operations of the company at every point 
where it comes in contact with the sub- 
scriber. But owing to the fact that what 
is ordinarily termed 


telephone service 


DETATL SERVICE OBSERVATION RECURD 





Fig. 19. Blank Form for Service Observer’s Use. 


takes into consideration only the actual 
interconnection of subscribers’ lines by 
the operator, service observation records 
show only the more important features 
of actual telephone connections. 

For this purpose it is customary to in- 
stall a service observation board by 
means of which any subscriber’s line 
entering any office of the exchange may 
be connected at will. Means are pro- 
vided whereby the observer may instantly 
detect the exact time when a subscriber 
takes down his receiver, can tell when the 
operator plugs in the line to answer, can 
hear her and thus detect the proper or 
improper use of standard phrases pre- 
scribed for the operator, can hear the 
subscriber give his request for a connec- 
tion and also hear the operator’s repeti- 
tion of the number requested and, in 
fact, can observe in detail practically 
everything relating to the call that affects 
the service in any way. 

Provision is usually made for making 
observations on from 20 to 30 subscribers’ 
lines at one time. The observer can watch 
all of these lines but, of course, can only 
observe upon one line at a time. 

A special blank form, Fig. 19, is pro- 
vided for the observer upon which are 
noted the various details of the call, such 
as the number of the calling party, the 
number called; the time at which the call 


18 


was made; the plug interval, if any, or 
the length of time it takes the operator 
to answer after she plugs in on the line; 
the total answering time, or the time it 
takes the operator to answer after the 
subscriber removes his receiver from the 


SERVICE OBSERVATION SUMMARY 


POR MONTE OF 


Fig. 20. 


hook; incorrect requests for numbers by 
subscribers, or subscribers’ errors; in- 
correct phrasing or repetition by the 
operator; the length of time it takes the 
called party to answer on both local and 
trunk connections; errors of the opera- 
tor such as ringing the wrong party; 
errors of the subscriber, such as, giving 
the wrong number; the length of con- 


versation on both local and trunk calls; - 


the disconnect time, or the time it takes 
the operator to get the connection down 
after the parties are through talking; the 
recall time, or the time required to get 
the operator to answer when another con- 
nection is desired. 

A record is also kept of calls not com- 
pleted owing to lines being out of order, 
or busy, or by the called subscriber fail- 
ing to answer and the calling party aban- 
doning the call. Errors of the operator 
and subscriber are tabulated separately 
and a record is also kept of all miscel- 
laneous irregularities connected with the 
service. 

In some local service observation 
boards equipment is also provided where- 
by the observer may listen in on the 
telephone circuit of any operator in the 
office. The observer is then able to 
secretly check the work of each operator, 
observing all irregularities of service, the 
accuracy of connections, impertinent or 
discourteous treatment of subscribers and 
careless supervision of calls. 

It is thus possible not only to grade the 
service as a whole but also to grade the 
work of each individual operator and to 
pick out the flaws of the individual em- 
ployes and make such corrections as may 
be necessary. 

Most traffic men agree that, in order 
to obtain a dependable service observa- 
tion, it is necessary to have a record of 1 


Monthly Service Observation Report Form. 
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per cent of the total number of calls 
handled in one day. Thus with a load 
of 100,000 calls per day, the observation 
of 1,000 calls would give an accurate and 
dependable record of just what the tele- 
phone service actually was. 

It is necessary that the 
calls observed be taken at 
all hours of the day, 
since the service during 
one part of the day with 
a certain group of opera- 
tors might be good, 
though very poor during 
other hours with less ex- 
perienced help. Observa- 
tions, therefore, are taken 
on hours which vary on 
different days of the 
week, and different weeks 
of the month, from 6 a. 
m. to 10 p. m., so that an 
average service at all 
times’ of the day may be 
secured. It is desirable 
also to secure the great- 
est number of calls at the 
time the load is the heaviest in order that 
the average may be fair. 

The results of atl observations taken in 
one day are tabulated and averaged to 
determine the quality of service rendered 
during the day. These daily averages 
are tabulated on a monthly report form, 
Fig. 20, in such a manner that the aver- 
age daily service is shown for each day 
of the month, and the total average ser- 
vice for the month may then be obtained. 

In this manner it is possible to go 
back over records and pick out any cer- 
tain day, week, or month and tell just 
what the service was at that time. By 
comparing the service with adopted ser- 
vice standards, one may determine 
whether the service is above or below 
what may be termed “standard service,” 
and also by comparing present service 
with former service, tell whether it is 
improving or slipping back. 

It is an interesting fact that if a curve 
is platted of the number of service com- 
plaints received, it will be found to bear 
inverse relationship to a curve platted 
showing the efficiency of the service, thus 
proving, beyond any doubt, that sub- 
scribers do complain if the service is not 
satisfactory. 

The observation of long distance lines 
and service is accomplished by providing 
the service observer with a duplicate of 
the long distance multiple. Associated 
with each line in the multiple is a calling 
signal. The observer is thus enabled to 
check all incoming calls and to monitor 
on any toll circuit entering the exchange. 
A duplicate of all recording and service 
trunks is also provided on the service 
observation desk, by means of which the 
observer can check every detail of re- 
cording, trunk holding and handling the 
subscribers’ lines. 
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The checking of the individual local 
operator’s work should not ordinarily be 
a part of the regular service observer’s 
duties. 

It is difficult to provide sufficient equip- 
ment on the service observation board to 
allow the observer to follow all calls in 
every detail and determine at the same 
time which operator handles each detail 
of the call. An observer who checks the 
work of the individual operator is called 
the “operator observer” to distinguish her 
from the “service observer.” 

In order that the operator observer 
may have access to the subscriber’s mul- 
tiple and also to the multiple of outgoing 
trunks, she is located at a vacant position 
on the local switchboard and provided 
with two receivers on a single head band, 
one of which is connected directly to the 
monitor taps on the position to be ob- 
served. 

Attached to the cther receiver is a cord 
and plug by means of which she is en- 
abled to follow a call, by plugging in the 
jack of the line called for in the sub- 
scribers’ multiple, after she has heard 
the number requested of the operator 
whose work she is observing, 

In this way she can check wrong 
numbers, busy lines, etc., and by going 
in on the trunk jack of the trunk as- 
signed she can follow a trunk connection 
through as well as a local connection. 

In this manner it is an easy matter to 
check the work of an individual operator 
and also to establish a system of grading 
the operators’ work. 


Want American Bell and Indiana 
Bell Relationship Investigated. 
The Indiana Public Service Commis- 


sion has been asked to ascertain in de- 
tail the exact relationship between the 
American Telephone & Telegraph Co. and 
the Indiana Bell Telephone Co. which 
has petitioned the commission for an in- 
crease in telephone rates at Muncie, An- 
derson and Indianapolis. The informa- 
tion was requested in a petition filed by 
the city of Muncie, through City Attor- 
ney McPhee and Fred Bates Johnson, of 
Indianapolis, special counsel. 

“The relationship between the Ameri- 
can Telephone & Telegraph Co. and the 
Indiana Bell company is of great impor- 
tance and the city of Muncie desires to 
ascertain what the exact status of the two 
companies are,” says the motion. “Pub- 
lished statements of the American Tele- 
phone & Telegraph Co. indicate that it i 
making a large return and paying hic! 
dividends. Common sense would seem 
to indicate that the parent company 
skimming the cream and local exchanges 
are paying the freight.” 

City officials in the three cities ir 
which the Bell company is asking for ir 
creased rates are preparing to launch 
vigorous attack on the company’s pet’ 
tion. 


















Existing “York State” Rates Approved 


New York Commission in the Syracuse Rate Case Decides in Favor of a 


State-Wide Basis for Fixing of Rates — Present Syracuse Rates, Increased 
in December, 1919. and September, 1920, Stand as the Result of the Order 


The 


mission 


Com- 
com- 


New York Public Service 
August 4 dismissed the 
plaints of Harry H. Farmer, mayor of 
the city of Syracuse, against the New 
York Telephone Co. relative to increases 
in rates in that city. The decision is the 
result of an increase in rates in Syra- 
cuse in December, 1919, and a schedule 
filed by the company for rates to be ef- 
fective September 1, 1920. No _ objec- 
tions were filed in opposition and the 
new schedule went into effect. Later the 
city rose in protest. 

Similar 
in more 
state, 


increases made in 
than 137 municipalities in the 
and a conference of mayors de- 
cided to select one of the municipalities 
through which to prosecute a test case 
against the advance. 


were rates 


Syracuse was se- 
lected because it represented an average 
situation and because the city itself had 
already instituted the necessary proceed- 
ings. 

In its order the commission ruled that 
the rates charged by the company from 
its regulation and the property used and 
useful in public service should be consid- 
ered on a basis of its state-wide activi- 
ties; that the forced and artificial segre- 
gations attempted do not afford a satisfac- 
tory basis for the proper determination 
of either valuations or rates; and that the 
availability of and its develop- 
ment to the highest possible degree ir- 
respective of municipal boundaries are 
sssential to that character of telephone 
ervice which the public demands. 
During the progress of the cases, which 


service 


~> + 


f 
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\ere consolidated, many other municipali- 


s of the state made formal complaints 
inst the rates of the company, both 
to local tariffs and toll charges. The 
nmission suspended the rate schedules 
‘laced in effect in many of the munici- 
lities in September, 1920. The com- 
y then filed a bond and the rates went 
effect and have been collected ever 


a 


— 4s 


S 
History of New York Company. 
he New York Telephone Co. was by 
rter authorized to carry on a general 
phone business in the state of New 
‘k. Prior to 1909 it had been operat- 
in the city of New York.and in West- 
ter county. The company under its 
‘ter rights purchased, consolidated and 
ged all or nearly all of the compa- 
ics Operating in the state and gradually 
eliminated competition. 

'n doing this it acquired a controlling 

: interest, bought the companies out- 

right, or bought large stock or bond in- 
terests through agreements by which the 


stoc! 





smaller companies became affiliated with 
the larger organization. In 
panies it has no financial interest, but has 
connecting agreements. 

For all practical purposes the company 
now operates central offices, 
1,354,576 directly-operated stations, 71,224 
controlled company stations, and 79 con- 
necting company stations, necessitating the 
use of about 5,000,000 miles of wire, and 
1,700 miles of subway. Of the total tele- 
phone stations in the state of New York, 
95 per cent are owned or controlled by this 
company. 


some com- 


some 475 


Since the merger and consolidation of 
the various companies by the New York 
company, great progress has been made 
in the upbuilding of the physical property, 
and telephone development as _ regards 
service has been undertaken on a large 
In doing this the whole territory 
of the state has been developed to such 
an extent that prior to the period of gov- 
ernmental control, there was little or no 


scale. 


complaint as to the service. 
Method of Proof. 

The company, in the presentation of the 
case, held that to give it a fair return 
upon its entire business, the value of all 
its property used and useful in the busi- 
ness in the state of New York should be 
considered and a rate of return predicat- 
ed upon the property as a whole. It also 
maintained that the ultimate distribution 
of the rates was to be determined by an 
examination of the service conditions in 
each community from a telephonic stand- 
point, and that after such an examination 
the determination of whether the rates 
established were unequal or unjustly dis- 
criminatory should be made. 

The representatives of Syracuse held 
that under the public service commis- 
sion law, the value of the property used 
in supplying telephone covered 
only by the local exchange rates was to be 
considered; that the burden of the rate 
payer assumed was that of a responsible 
average return upon the value of the 
property of which he had the actual use; 
that the local exchange service charge was 
and should be based on the value of its 
local property. 

The Syracuse representatives further 
held that the value of the company’s prop- 
erties and service in other communities 
of the state had no relation to the rate in 
the municipal area of Syracuse. To adapt 
their proof to a conformity with this 
method, the complainants had to assume 
the burden of segregating toll service 
from purely local exchange service. This 
involved the segregation of the local tele- 
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service, 


phone property, the revenues and the ex- 
penses. 

The admissibility of evidence and the 
mode of procedure depended on the de- 
cision of which theory 
wide basis, segregated 
should be The former state 
commission had ordered briefs to be filed 
and adjourned the cases pending the de- 
cision and determination of the matter. 

Thereafter, the commission ruled that 
the reasonableness of rates should be de- 
termined upon the of property in 
the local area, although evidence showing 
the value of the entire property, the 
amount of its revenues and its operating 
expenses might be admitted for the in- 
formation of the commission and _ for 
such aid as might be rendered to the com- 
mission in ascertaining the facts applica- 
ble to the local area. 


that is, the state- 


or district basis, 


followed. 


basis 


The commission, in the decision of this 
question, naturally had to take into con- 
sideration its legal right to consider the 
state-wide operations of the company, the 
policy of state-wide regulation as opposed 
to restricted district regulation, and the 
propriety of rates and their fixation. 

Apparently relying on the theory that 
the same rule should apply to every com- 
munity which applies in case of a util- 
ity serving the public only in a single 
community, it decided in favor of such 
procedure, assumed it was not within its 
power under the law to act otherwise, 
affirmed the policy of viewing each segre- 
gated locality as a unit, and fixing rates 
for telephone such localities, 
irrespective of rates in other similar com- 
munities. 


The 
The city 
conducting 


service in 


Franchise Agreement. 
held that the company 
its operations in Syracuse un- 
der a franchise granted to its predeces- 
sor company, the Central New York 
Telephone & Telegraph Co., and that the 
company by accepting the franchise which 
contained the following: 


was 


Sec. 14: This permission is granted 
upon the further condition that the Cen- 
tral New York Telephone & Telegraph 
Co. shall not increase their present rate 
for telephone service, and shall furnish 
to the city of Syracuse 15 telephones to be 
placed by the committee on the city hall 
and city property. 


was bound by the rates in effect on Au- 
gust 2, 1897, and that the increased tele- 
phone rates made effective on December 
1, 1919, were in excess of the maximum 
rates permitted by the franchise. 

There was no doubt, however, as to the 
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authority granted the commission, under 
Section )7 of the public serviee commis 
Wet. (Also 
Telephone Co 
Vil. S 
Commission, 


amended in 
Murray va. New York 
905 N, Y. Of: Peo, ex. rel 
Falls v. Public 
N. Y. 210.) 
Regarding the physical valuation there 
fact that the 
based its proot on 


sion law, «as 


’ 
(lens 


Service Bur 


was difficulty due to the 


company apparently 
value and the city upon cost, Ob course, 
value and cost may not be the same, and 
the power of the commission to fix rates, 
forth in Seetion 97 of the public 
limited to 
the 
value of the property actually used in the 
service.” (PP, S, C 121 
as amended ~Wileox vs, Gas Co 
P12 US. Wee: Peow ex rel. Lroquois Gas 
Co, 14 A, DD, 578.) 

There was little dispute in regard to 
items im the Syra 


entitled 


tin set 
Wiis 
return 


service commission law, 


“a reasonable average upon 


publi Law 
Cots 


the value of the land 


The 


ovel 


euse area Company wis 


to an cost resulting from 
the advance in value 
held that) the 


at its present value 


Mmcrease 


In other words, it 


wis land should be taken 


The company offered 


to corroborate its proof in regard to these 


of real estate ex 
eall 
witnesses if the city desired, but no sueh 
held that 
the company's estimates were correct 
The 


disallowance ot all 


by the 
ollered to 


tenis Opions 


perts, and these men as 


request was made, and it was 


Syracuse representatives urged 
items set up by the 
“overhead” or “preliminary 


lhe 


overhead 


company as 
development” expenses com 
that 


iticluded 


and 


pany claimed these con 


struction costs general, execu 
tive, financial and legal expenses, items of 
engineering and superintendence not coy 
ered by initial costs, taxes, insurance, and 
interest during construction, 

"There 


with 


are certain expenses connected 
are not 
but 


incurred before the plant 


every undertaking which 


represented by physical property, 


which must be 


is operated, These relate to the initial 
promotion of the scheme and the organiza 
tion of the company, Investors must be 


interested, lawyers and engineers must 
be consulted, and franchises and permits 
must be secured, Interest and taxes 
curing the period of construction must 
be paid and as there are no earnings, they 
must be included as part of the cost of the 
undertaking. There are also other ex 


penses which antedate operation.” 
(See opinion of Maltbie, Commissioner, 
Nos, 1224-1225-——Matter of 
Queensboro Gas & Electric Co, P. S.C. 
Ist Dist, Vol. 11, page 564.) 

The produced no data upon 
which to base an estimate of a reason- 
able for past investments and 


in Cases 


company 


allowance for 
claimed inability to show what these ex 
penditures were since the early records 
were missing, Therefore only an esti- 
mate could be made, 

While the percentage to be allowed pre- 
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sented much ditheulty, owing to the lack 
fact 
that an arbitrary and disputed segregation 


of evidence of actual costs and the 


of costs was being dealt with, the pet 
centages allowed in similar cases by other 
regulatory bodies were used as a basis 
ol comparison, 


had 


In the Queensboro Gas 


In various cases the allowance 
been Lb per cent, 
& lleetric Co, case, previously referred to, 
the allowance amounted to TT pet 
Wisconsin 


Iv oper cent and an 


cent; 


various allowanees in were 
made on the basin of 
allowance of ZOO per cent was recently 
made 

\lthough, the 


Ht could not be said that the [2's pet 


COMMIISSIOn maintained, 


cent 


tllowanee claimed was justified by the 


evidenee, in view of the size of the com 





MAKE OPPORTUNITIES. 

If you want to succeed in the world 
you must make your own opportunities 
as you go on. The man who waits for 
some seventh wave to toss him on dry 
land will find that the seventh wave is 
a long time coming. You can com 
mit no greater folly than to sit by the 
roadside until some one comes along 
and invites you to ride with him to 


wealth and influence.—Johu Bo Gough 





pany, the value of its business, the way 


m which it has grown, and the amount 


of expenditures which must have been 
nade, it was held that an allowance of at 


least 10 per cent was justifiable 

In regard to “poing value,” the 
application of the 
to the 
competition presented an interesting ques 
The 


allowance 


strict 


“vom value” theory 


utility company protected from 


thon city of Syracuse claimed no 


should be made and that such 
values were already retlected in the capi 


tal dweeount of the company. 

The company claimed a “going concern” 
value im the $1,600,000 
lhe 


amount 


present case of 


ditheulty was to prove the actual 


entering into “going value.” In 
this case, there was a lack of satisfactory 
evidence both on the part of the com 
pany and the complainant. 

The held it 
attempt estimate of “going 
both on the lack of 


and on the ground that under the “segre 


commission impossible to 


any value,” 
account of evidence 
gated area,” any such finding should be 
based on misleading and incorrect prem 
Iscs, 7 

In the matter of expenses, the largest 
item that of “traffic.” The 
complainants asked a 10 per cent reduc 
tion in this item, an $11,000 reduction in 
“commercial” expense, and $13,000 under 
“general and miscellaneous.” The = city 
furnished elaborate tables showing the 
downward trend of-prices, and argued that 
under these conditions, and with the ap- 
parent surplusage in the market 


single was 


labor 
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expenses would not be as much as repre 
sented, 
\s stated by the 


in oa 


There 


market 


COMDMIDIISS ton 


general trend in current 
also 
but 
disregard 


1920 


prices of materials and there is 


tendeney toward lower Jabot 


the faet 


the 192L estimates and only 


costs, 
remains that abo we 
consider 
ex pechse litres ure considered we are 
working with items which have been ac 
tually paid, 

nearly all of 
least SO pet 
These 
reflected the 
trend 


Any 


items should be arbitrary 


“Labor costs made up 


‘trathe’ expenses and at cent 


ol ‘current maintenance’ labor 


costs have not yet mtent of 


decrease Lh 


the downward shown on com 


modity charts these 


and should not 


he made until cheeked by the figures of 


experience 
other items of 


“Various ‘miscellaneous 


expense’ were attacked by the complain 
sail about the ex 


Vhis 
tempts to keep the public 


ant and much was 


penses ol publicity company at 


advised ol ats 
line with 


poltctes Such a 


that 


practice mom 


followed by othe business enter 


and because a 
utility if 


Hot, mi ou 


CoOnCcCTH IS 
that if 


take 


prises at publi 


should 
public 


does not) follow 


reasonable way, 


1s program and policies.” 
The toll 


aways been and is 


business of the company has 
now carried on through 
' 

local exchanges and is an integral part 
thereol, 
tral 


cently part of the company’ 


\dded plant in the larger cen 


ollices is necessary and this is” the 
property which 
can be called, with any degree of accuracy 
its “toll plant,” for the 


tically 


CTVICe IS prin 


identical, except im the matter 


“length of haul,” and even this is not a 


wavs a measure of difference Local « 


change boundaries are not purely local 


municipal, but are artificially created | 


the company to preserihbe and make equal 
the “short-haul” rate for the subserihes 
using the local servics 

such as was 


Scrregation proposed 


this case was a new departure, Under t! 


method the allocated to | 
toll 
these toll rates were increasd, might 1 
the effect be the killing of the toll bu 


climinated 


exXpchises 


business exceeded the revenues 


NCSS { The only 


that 
wires, the toll-board and a small part 


equipment 


event would be some part ot 
the line plant, 

through 
toll ser 


telephones, toll exchanges and an ent: 


Or following the theory 


might result in’ establishing 
Then, with the 
itself, the 


service would not be as valuable 


separate equipment, 
service set up by exch: 
intimate relationship makes each 1 
less valuable if separated. 

In either held th: 
would be in the matter of service ¢% 


event, it was 
where it began, and 20 years of dey 
ment in ease and convenience of telep! 
The 

mission maintained the potential s« 


service summarily cast aside. 
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resulting trom every telephone tmstrument 
toll 


valuable as a 


being a mstrument was much too 





public convemence to be 
thus disposed of 
The stock of the New 


owned im its 


York 


entirety, 


Pelephone 
the 
exception of the qualifying shares, by the 
‘Telephone & 
these 


Co. 1s with 


Amertean Velegraph Co 


There os between two corporations 


a contract by which the American Tele 
phone & ‘Telegraph Co. supplies — the 
New York company with certam ap 
paratus, and furnishes certam advisory 


service, legal, enginecring, accounting, and 


otherwise, and ard om tinanemge the New 


York ‘Telephone Co 

The Syracuse representatives claimed 
that there was no evidence of any kind 
of any value accrump to the New York 
company trom the contract; that because 
of the intercorporate relationship the 
contract should be carefully serutinized ; 
that no proof of value bemnp: offered, facet 
ol existenee was not prook oot pertorm 
anee; that burden was upon the company 
to justily the contract i that some proot 
of compliance wath its terms and aneount 
and value of service rendered be tut 
mished 

Phe commission stated that while ther 
was no hesitaney im promounemge the con 
tract to be suspicious om oats face and 


while at was convinced that the basis for 


payinents of F's per cent on pross reve 


noes was unbusmesshke and tundamental 


ly mMproper there could he no. rela 


tionship between any per cent of gross 


revenues and the cost or value of thr 
ervice rendered by the American Tele 
phone & Telegraph Co., yet the pay 
ments made, m some part at least, were 


tor detmite thing 


nated 


and based on this esti 


allocation one deduction 


sound 
ould be made to offset the payment esti 
the 


stated 


mated as Syracuse 

The that it beheved, 
owever, in common with the rate-omaking 
mlies of the that the 
American Telephone & 
should be 


proper im clistrict 


COMMISSION 


several of 
with the 
clegraph Co definitely and 
nally inquired into and its entire effect 
nsidered, to the end that a 


states, 


miract 


sound basis 
inht be fixed for payments which should 
{ be fraudulent im the 
te payer 


their effect on 


Che company's net 


$1 Ao 0 


telephone revenues 
indicated a return of ap 


oxtmately 7.8 per cent on the assumed 


"1 orate base. While the commission 
ed the valuations and percentages to 
‘trate some of city’s contentions 


| while it did not agree that they were 
rreet, it held that the 
favorable to claims of 


under assumed 
the the 
the results indicated an approximate 
rm of than 4 per cent 1920 
(less than 8 per cent for 1921. 


ures 


t less for 
(he commission held that the value of 
company’s property used and useful 
the public service, its rates charged, 
its regulation, so far as the regula- 
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“EXCUSE IT PLEASE.” 
By Miss Anne Barnes 


Travelling ( hhief Operator, lowa 
Des 
Phere's a girl in the world who is 


lo correct them she 
Is to pive an excuse 


When she use 
\nd it 


“COOL, nny 


cits hie s 
litipeer 4 


If she's 
She 


late and she say 
thinks she is 


tailed descriptions of 


an old lady, or pertorm 


humanitarian such as she The 


The 


talking. 


other day im the 


restroom 


sss 
tn tn i il niin i i i i i i el 
tn i i an Mi Mn Mn nn, —PAPAPAAABAP AP AS 

tt trad ddd ddd ddd ddd ddd 





neve 
\nd the strongest of all restitution she 


she wa 
bem quite sly 


ad ineidents and compelling circumstances 


mo tears 


it mevitable that she should be late 

One morning she had us nearly 
whose father had beaten him. Of cout 
the father, The next day she helped 
tracks. If at rains, she 


has to stop to shut the 
some other philanthropic duty. Can we 


whole 


"Why don't you come on time, Fannie?” 


Independent Telephone As 


socnilion, 


Vomes, Lowa 


raking, masticke 
will try, 


rial 


and pet by, 


her thumb to push plug into board, 
the chief's 

ore,” she 
Phat'’s her quickest excuse to pet by 


watchtul eye, 


ivs pully the cord 


held by a 


lor she knows that she topped on the ormer with Pane 
But she pave an excuse and pot by 
She is never im fault and she never takes blame 
\n excuse is a small white -washed ln 
Soon truth or in fietion to her it’s the same, 
She'll wpive an exeuse and pet by 
But tor how long livery tine hear a new excuse | think that | have 
heard the last thing: in excise so every now and then LT vet a surprise 
There was a girl in Crystal City who was as full of exctises as a tem 
perance preacher is full of horrible examplh They were pood Longe ke 


which mac 


when she told of the little boy 
«, Fannie stopped to remonstrat 


blind 


window 


with 


a poor man across the railroad 


lend an umbrella to 


discharge a 


force knows het When 


annie 4 


late, everyone in the room listens expectantly for her excuse 


1 overheard Fannie and another virl 


asked the girl. “IL should think 


that it would be harder to think up excuses than to get here early.” 


“Say, kid, what's the use?” said Fannie, airily “They swallow that 
sob stuff hook, line and sinker. What's the use?” 
Fannie is right. What's the use? We couldn’t see much use for Fanni 
after about six months | was sorry to see her go. It isn’t often one find 
g originality such as hers. But the trouble is that her originality is a draw 
> back to service, and ts likely to affect the morale of the force 
2 
¢ 
PAAPBA BPP PDP PPP PPP PDD LDP DD PP DD PD AAA AA AA AA AAA A Lhe 
tion could go in the matter of policies Telephone Rate Advance Halted 
and practice, should he considered on the 


basis of that the 


forced and artificial segregations attempt 


its state-wide activities; 


the case did 
the 
valuations o1 


ed im not afford a satistiac 


tory basis for determination 
and that the 


availability of service and its development 


p! oper 


of either rates ; 


to the highest possible degree, irrespec 
tive of municipal boundaries, were essen 
tial to that character of telephone service 
which the public demands. 

In order to alter rates or to fix new 
ones in these cases, the commission held 
that it “must first find that the rates put 
into effect by this company are unjust, 
unreasonable, 


unjustly discriminatory, 


unduly preferential or in violation of law. 
And such a finding must be based on evi- 
We 


these cases.” 


cence. fail to find such evidence in 





in Rochester, N. Y. 
Proposed rates of the Rochester Tele 
phone Corp to be effective August & 
were ordered suspended by the New York 


Public Service Commission July 29. The 


company was also ordered to file a tem 
porary schedule reducing a certain class 
of rates from those proposed. The sus- 
pension will be effective pending — the 
hearing and determination of the com 


plaint of 

The schedule 
to provide a rate of $4 for 
Sages or 


Mayor Edgerton of Rochester. 


temporary ordered 
80 local mes- 
month on an 


was 
less a individual 
with a furth- 
messages over that 


line, business and residence 
er reduction for all 
amount. 

The order held that the public interest 
requireda change in the schedule of rates 
as proposed by the company. 








“Telephony’s Home Study Course for Telephone Men 


A Complete Presentation of the Principles Underlying Modern Telephony in All 
bis Branches—Arranged Systematically So That Regular Reading and Faithful 
Study Will Qualify Ambitious Men for Higher Positions—Prepared Under 
Supervision of Stanley R. Edwards—This Section Written by Jay G. Mitchell 








CHAPTER XXXIII. Operating 
Combinations Including Switch- 
es. (Continued.) 

1125. The first selector——The 
line-finder schematically in 
Fig. 319 may be adapted to any one of 
the standard of 
ment for connecting 
to the called line. 
to 
some advantages when the line-finder is 


relay- 
type shown 

circuit arrange- 
the trunk circuit 
Such a scheme has ap- 
offers 


types 


pealed several inventors and 
combined, for instance, with the conven- 
tional cord plug and multiple. The en- 
tire arrangement might then be designat- 
ed a “traffic distributor.” 

It is obvious that the operation of the 


equipment shown in Fig. 319 is exactly 


in connection with the 
Fig. 319 will be 
scheme, operators 


mercial operation 
shown in 
sidered. In_ this 
employed to take 


circuit con- 
are 
the calling subscriber's 
order while operating functions 
mechanically performed. 

When multiple-contact relays 1 and N 
have been operated, a flow current 
through the transmitter and primary cir- 
cuit of the calling telephone will take 
place over the talking current supply cir- 
cuit which is traceable as follows: 

Starting at the grounded 
terminal of the common battery, current 


many 
are 


Ps 
Or 


positive or 


will flow through the winding of the im- 
Fig. 320, the associated 
trunk 


pedance coil 4, 


conductor of circuit, the jumper 


a normally-open make contact of multiple- 
contact relay N, (now closed), the jump- 
trunk the winding of 
current-supply relay B, (Fig. 320), and 


er conductor J, 
the common battery. 

As a result of the passage of current 
through this re- 
lay B (Fig. 320), is energized. Current 
for the operation of the calling transmit- 
ter, 


circuit, current-supply 


throughout the entire duration of the 
call, is supplied through the windings of 
impedance coil 
lay B. 


As an immediate. result of the opera- 


A and current-supply re- 


tion of current-supply relay B, slow-act- 
ing relay /) (lig. 320) is energized. It 


is to be noted that the two drawings, 
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equivalent to the result obtained by the 
conventional type of line switch described 
in connection with mechanical switch- 
ing. The calling line is first connected 
to an available trunk circuit and the sub- 
sequent stages of the call may be com- 
pleted by any operative type of switching 
equipment. In the further discussion of 
this arrangement, however, only the 
method which has been placed in com- 


Fig. 319. Relay Type of Line-Finder. 


trunk conductor X, Fig. 319, the normal- 
ly-open make contact of multiple-contact 
relay N (now closed), the jumper trunk 
conductor U, a normafly-open make con- 
tact of multiple-contact relay L (now 
closed), one conductor of the calling line, 
the telephone, the other conductor of the 
calling line, a normally-open make con- 
tact of multiple-contact relay L (now 
closed), the jumper trunk conductor I, 


22 


Figs. 319 and 320, are so related that 
wires leading from that portion of th: 
circuit shown in Fig. 319 may be trace 
into that portion shown on Fig. 320 
placing the drawings so that the tw 
heavy lines representing the two condu 
tors of the talking circuit trunk join. 
1126. The “off-normal” contacts —<A 
the extreme right-hand upper corner « 
Fig. 320, there are shown four switc 
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and 5. These are wipers 
of the first selector switch fixedly associ- 
the trunk equipment 
will that the two 
conductors of 
the calling 


wipers, 2, 3, 4, 


other 
be noted 
heavy lines representing 
the trunk circuit lead from 
line through relay 
rectly to first selector wipers 2 and 3. 
The used with the ar- 
rangement shown always travels first in 
a rotary sense and then in the vertical 
When this switch takes the first 
rotary step, two normally-closed contacts 


ated with 


It 


shown. 


several contacts di- 


switch circuit 


sense. 


at ? are opened and the two springs are 
disconnected from the grounded or posi- 


tive terminal of the common battery. 
When the rotary movement has ceased 
and the vertical movement begins, two 
norially-closed contacts at KR and one 
at O are opened. All of these normally 
closed contacts, which are known as “off- 
normal” contacts, remain open as long 
as the switch is in any position other 


than the normal at rest position. 


The operation of current-supply relay 


B, Fig. 820, completes a path for the 
flow of current through a relay associ- 
ated with a secondary selection not 


shown which corresponds in its operat- 
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lutely interrupted when the switch shaft 


takes its first vertical step. 

1127. The first motion of selector 
switches——The general requirements of 
all forms of mechanical switching in 


which two-motion switches are employed 
more than 100 
subscriber 


for exchanges serving 
limit the control of the 
or operator, as the case may be, to the 


iines 


first motion of each successive selector. 


It will be remembered that the first 
selector is required to select the group 
corresponding to the first digit of the 
called line. 


This digit is always represented in the 


first selector banks by a row of sets of 
bank contacts each one of which is as- 
sociated with equipment providing  ac- 
.cess to a trunk circuit leading to the 


desired group. In the first selector shown 
320, this group se- 
the 
of the switch wipers. The rotary magnet 
at M and the 
One terminal of the winding of 


schematically in Fig. 


lection is made by rotary motion 


is shown vertical 
at L. 
each is connected to the negative or non- 
of the bat- 


Around the terminals of the wind- 


magnet 


grounded terminal common 
tery. 


ing of each is connected a condenser. 





th 
~y 


normally-closed  off-normal contact 
R, the of K, 
the normally-closed break contact of re 


springs at winding relay 
lay J, the normally-open make and break 
contact of 


open), one conductor of the first selector 


relay FE (shown normal or 


trunk, and the tap 4, leading from this 
first selector trunk conductor to the ope 
rator’s equipment. 

It is obvious that relay / 
operated and current impulses are sent 


when is 
to the first selector trunk from the ope 


rator’s equipment over wire 4, while re- 
lay J is normal, relay K will be intermit- 
tently operated and the switch shaft will 
be rotated. 

As a matter of fact, this is the exact 
condition the steps of the 
first selector are being made. It is also 


plain that the operation of relay K will 


when rotary 


permit current to pass through the wind- 
ing of slow-acting relay N causing it to 
its armature in the operated po- 
the of 
switch-driving impulses. 

Assume that the first digit of the called 
In that 
current impulses 


retain 


sition throughout series rotary 


four 
be 


equipment 


number is four. event 


switch-driving will 


received from the operator’s 


over wire 4 and the switch 


















































he 
the rotary 
the time that 


shaft will driven four 


steps in sense 


During these 


impulses are passing, slow- 
‘| acting relay \ will be en 
ergized and will retain its 
armature in the operated 
position. At the end of the 
series relay K will be re- 


| - . . 

leased for a sensible period 
| . . . o 
and the energizing series of 


impulses of current will be 





ip | withdrawn from the wind- 
ip ing of slow-acting relay N 
T-a* | | which will then release its 

| Ut | | [4] | | armature at once. 
iN P — 7"Q l ft | + | 1128. The first vertical 
f +f + a7 4 an ral step.—When slow-acting re- 
| | | [ he vs Te bi a) lay N releases its armature, 
tut ea | lat } a path is completed for the 
ry passage of current through 
mi tand T the winding of relay / 
(234 - 1 which is traceable as fol- 

lows: 





Fig. 320. 


function to the line relay B in the 


uit shown in Fig. 319.° This relay 
ses a selection to take place which 
cts a connection between the trunk 


vhich the calling line has been con- 
ed and the 
pment. This secondary selection will 
lescribed in detail in a later chapter. 
is worthy of note that the circuit 
which current is passed to the equip- 


operator’s answering 


it making this secondary selection is 
trolled by the first selector off-normal 
ngs R. In other words, this flow of 
ent, originally established by the ope- 
on of current-supply relay B, is abso- 


The First Selector Circuit. 


The effect of this condenser in paral- 
lel with the magnet winding is explained 
in a subsequent chapter when the mechani- 
cal structure of the switch is described. 
The briefest examination of the circuit 
will make it plain that whenever relay K 
is energized, and its armature operated, 
that the rotary magnet M will be ener- 
gized and will step the switch shaft one 
step in the rotary sense. The circuit in 
which the winding of relay K is included 
may be traced as follows: 


Starting at the positive or ground- 
ed terminal of the common bat- 
tery, the circuit leads through the 


Starting at the positive or 


non-grounded terminal of 
battery, the current 
hrough one of the normally-closed make- 
and-break of 


G, the second normally-closed make-and- 


the common flows 


contacts slow-acting relay 
break contact of slow-acting relay G, the 
normally-closed break contact of slow- 
acting relay N, the normally-closed verti- 
cal off-normal sqrings Q, the 
winding of relay J and the common bat- 
tery. It is to be noted that the circuit of 
the rotary magnet is now opened at the 
normally-open make contact of relay K. 

As an immediate result of the flow of 
current in the circuit traced, relay J is 
operated and completes a circuit for a 


contact 
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WE CAN MEET ALLI{ 


With Strowger 


PROMPTLY 


When a telephone company needs an addition to its 
existing exchange, or decides to re-equip an old or worn 
out office, speed is of great importance. 


One of the important services extended by Automatic 
Electric Company to its patrons— present and _ pros- 
pective—is prompt delivery and installation. 





Volume production, greatly increased during recent 
months, better and more certain sources of raw material, 
enlarged space, more machinery and more workers make 
it possible for us to guarantee this service. 


In placing orders for Strowger equipment you need not 
fear annoying delays, either « on the initial installation or 
on additions. 


Our increased staff enables us to place at the disposal of 
any company desiring to study Strowger equipment in 
connection with its requirements, competent and expe- 
rienced engineers, without delay. The business of these 
men is to lay before you the facts upon which you can 
make a decision, and they will be glad to make such 
studies without cost or obligation to you. 


AUTOMATIC Fl} 


FACTORY AND GEN =RALBS: 
BR CES. 
Bo 
is T 
AS. OCIAT#PAN 


INTERNATIONAL TELEPHONE 5ALESBNEE 
International Automatic Telephone Company, Ltd., London Compagnie Francaise pour I’Exploitation des P<océdés Musto 


New York City Cleveland Philadelphia Columbus 
21 East 40th St. 415 Cuyahoga Bldg. The Bourse Bldg. 516 Ferris Bldg. 


_ 
> 


Please tell the Advertiser you saw his Advertisement in TELEPHONY. 
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OUR REQUIREMENTS 


matic Equipment 


COMPLETELY 


Whether you need a 100 line unit or a 100,000 line multi- 
office system, Automatic Electric Company offers you a 
simple, time-tested, economical equipment, which insures 
minimum operating costs, and the highest grade of service. 















You can convert your present exchanges, large or small, 
in whole or in part, knowing that you are adopting 
equipment which will be up-to-date, however long you 
operate it, and will earn sure and satisfactory profits for 
your company. 





Have you a main exchange that is nearing the end of its | 
effective lifePp We can point to hundreds of Strowger | 
installations which will demonstrate what this equipment 

will do for you. 


Are you operating small outlying exchanges, on a very 
narrow profit or none at all, where the service is not up to 
the standard you would like to maintainP Let us show 
you what the C. A. X. is doing for other companies which 
faced the same problem and have solved it successfully. 


For all types of service, in exchanges of every size, 
Strowger equipment offers a simple, efficient and econom- 
ical apparatus, and renders a service which is above reproach. 


, 4t' RIC COMPANY 


ha ‘ICAGO, ILLINOIS 


Rochester Detroit Pittsburgh Kansas City 


Bo 
re 612 Mercantile Bldg. 525 Ford Bldg. 608 Fulton Bldg. 1001 New York Life Bldg. 
|AT#PANIES: 


ESMNEERING CORPORATION, New York 
Uston, Paris Automatic Telephone Mfg. Co., Ltd., Liverpool Automatic Telephones, Australasia, Ltd., Sydney 











—————————— 
Please tell the Advertiser you saw his Advertisement in TELEPHONY. 


























26 


locking condition in its own winding un 
of relay 
! completes 


til released by the 
/, The 
a path for a flow of current through the 


operation 
operation of relay 
winding of the vertical magnet 1 and the 
switch shaft is raised one step. 

When the switch shaft has been raised 
one step, the wipers, 2 and 3 
tact with the terminals of the first trunk 
circuit in the selected group while wipers, 


are in con 


1 and §, are in contact with the corres 
ponding test-bank contacts. 
(To be continued.) 


Keystone Telephone Co. Earnings 
for Month of June. 

The Keystone Telephone Co,, of Phila 
delphia, has issued its comparative state 
ment of earnings for the combined com 
panies for the month of June, 21, and 
for the six months of this year ending 


with June 80, as follows: 


For month 
Ended June 
nO 1921 
. oo PLA R80 


Year 
Previous 


$144,650 


Gross carnings 


Commissions, Courts and Councils 


Discussion and Rulings of State Bodies Having Supervision Over Telephone 
Companies—Decisions of Courts in Matters of Interest to Public Utilities 
and Actions of City Councils Relative to Franchise, Rates and Service 


New Plan for Service and Mainte- 
nance of Rural Lines. 

A new method of charging for rural 
telephones connected with the exchanges 
at Brownstown, Vallonia, Tampico, and 
Crothersville, which are operated by the 
Southern Indiana Telephone & Telegraph 
Co., ‘s authorized by a recent order of 
the Indiana Public Commission. 

The company is authorized to discon- 
tinue the charge of 50 cents a month for 
county connecting lines and to charge in 
lieu thereof $1.50 a month for all party- 
line service, and to pay subscribers for the 
rental of facilities 50 cents a month for 
full metallic lines, 25 cents a month for 
grounded lines and 25 cents a month for 
instruments. Such rentals are to be de- 
ducted from the monthly bills. In addi- 
tion, the company has been authorized to 
charge 5 cents for each call originating 
in Jackson county and switched by it 
through the Brownstown exchange to any 
other exchange in the county. 

The company is required to maintain 
in good condition all lines and instru- 
ments rented and make all replacements 
chargeable to depreciation, but to charge 
such sums to subscribers, or the subscrib- 
ers may at their option make such re- 
jlacements. 

“The evidence shows,” the order reads, 
“that the present arrangements by which 
part of the lines are owned by the peti- 
tioner and part by the subscribers is very 
unsatisfactory in that it leads to many 


Service 


» 
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Operating 
and taxes = 
Net) carnings 

Less int, charges 

Balance available for 

dividends, — surplus 
and reserve 


expenses 

80,897 
HO ARS 
BRAK 


NG,080 
00 
36,887 


17,000 11,663 

For 6 months ended 

June 30, Year pre 

11 \ 1Ous 

S868 277 $R62 A 
expenses 


Gross earnings 
Operating 
and taxes 
Net earnings POO 2A 
Less int. charges 231,387 
Balance available for 
dividends, surplus 
and reserve 


557,340 

S05, 111 

214,663 

B7867 0,448 

Indianapolis Consolidation Work 
Going on Rapidly. 

Rapid progress is being made in the 
consolidation of the automatic and manual 
telephone systems ino Indianapolis, accord 
ing to a recent report filed by the Indiana 
with the state public 
that 
work 


Bell Telephone Co 


service commission, It is indicated 


the company expects to have the 


completed by fall 


controversies over the maintenance of 


said lines. ‘This is shown not only by 
the evidence of the petitioner but by the 
evidence of the respondents. A perma 
nent solution of these difficulties cannot 
be obtained until the responsibility for 
the maintenance of these lines is central- 
ized with the petitioner. If petitioner is 
to assume the responsibility for the main 
tenance of the lines, it must receive addi- 
tional remuneration for it. 

“There can be no doubt that the pres 
ent arrangement is thoroughly bad from 
the point of view of service and respon- 
maintenance ; that the 
rate which is paid for such services is 
than the of the service, and 
therefore discriminatory as compared 
with the other rates charged by the peti- 
The audit also nearly shows that 


sibility for and 


less cost 


tioner. 
petitioner’s present rates do not yield a 
fair and that relief should 
come from such classes of subscribers as 
are not now bearing their full part of 
the revenue burden. 

“The commission is of the opinion that 
it is highly desirable that all of these 
lines should be owned by and maintained 
by the petitioner. However, it has no 
power to require the purchase of these 
lines or to require respondents to sell 
same to petitioner, although it is of the 
opinion that the rural subscribers would 
find it decidedly to their advantage to do 
so. The commission also is of the opinion 
that it is highly desirable that these lines 


return, rate 
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“The 


work,” said the report, “including conduit 


major portion of outside plant 


and cable work, is practically completed 
There will be miscellaneous items of work 
on this type of plant up to the final con 
solidation, consisting of drop and cross 
The 
of equipping subscribers’ instruments with 


comnection work, testing, ete. work 


the new type dials has been completed 
“Approximately 95 per cent of the I 
B. X. 


ceived, 


switchboard material has been re 


The balance due has not yet in 


terfered with our work and is expected 


soon, About 80 per cent of this work has 


been completed, The central office equip 


ment additions in manual offices were 


started February 17 and this part of the 
The ad 


offices 


- H PP 
work is 75 per cent complete, 
automatic 


March 16, 


is about 65 per cent complete, 


ditions im the were 


started on 19820, and this work 
The engi 
neers have practically completed their 
plans for the cut-over and the unification 
can be effected shortly after the installa 


tion of the central office equipment.” 


be made metallic in order to render more 
efficient service. llowever, it cannot con 
cur in the petitioner’s position that no 
rental should be paid for such lines until 
they are metallic nor can it order said 


subscribers to rebuild said lines.’ 
Maine Commission Hits at “Lis 
tening-in” Practice. 

The Maine Public Utilities’ Commissio 
has issued a decision granting the proposed 
schedule of increased rates asked by th 
Half Moon Telephone Co., which rende: 
Thorndike and 
Freedom and in parts of the 
Knox, Montville and Unity. 
filed with the co: 
mission on April 2, last, to become effec: 
ive on June 1, 1921. 
ceived from patrons and the commissi 
suspended the date for thre 
months, ordering a hearing for June 14 
Thorndike, which was held. 


service in the towns of 


towns 0 
rates 


These were 


Complaint was | 
effective 
The commission in its order, says: 
“While the quality of the 


fairly good, many causes of 
exist and 


service 
compla 
many interruptions of ser 


occur, Some of these arise from ca‘ 
which can and ought to be removed 
the company; others from causes bey: 
control of the company and can only 
remedied by the active co-operation ot 
patrons themselves. 

“This is notably the case in regard to | 
very and inconvenic! 


great annoyance 








i 


yr 





August 


lines 
proline causes of 


we 


pre 


October 1, 


Kansas Commission 
from Putting Order Into Effect. 


lis 
’ 
i'w 
ton 
order 
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caused by the ‘listening-in’ on the party 


This practice is one of the most 


poor service im this as 
Has in many other telephone companies. 


‘We believe that this cause of complaint 


can be quite largely climinated, if the sub 
cribers, themselves, will co-operate with 


the otheers of the company with that end 


view. Lf the people who persist in this 
wtice can be made to teel the weight 


an indignant and outraged public opin 


ion, they wall not long imdulge init.” 


The commission urges the importance 
repairs to pole lines and wires 
The effective date of the new rates ts 


Restrained 


the 
July 


Judge Whitcomb of 
strict court at Topeka, 


George T. 
Nwans., on 
order temporarily enjom 
Public Utilities 


putting ettect 


issued an 
the 


Kansas Commis 


mito its recent 
regulating the rates of the South 


in the towns 


of Hutchinson, Arkansas City, Eldorado, 
Lyons, Winheld and Atehison 

The action of the district court sends 
the case, which the telephone company 
hrought against the utilities commission, 
hack to where it was before the commis- 
ion issued its rate order affecting the 


is towns June 24, and leaves the com- 


oiny free to use its own rates m accor- 

dance with the injunction issued last 

March by Judge James A. MeClure. 
In the event that the rates to be de 


cided upon finally are not so high as the 


rates being charged at the present time, 


1} 
al 








¢ telephone patrons will be protected 
Judge Whitcomb ordered the telephone 


of $100,000 


used to giving rebates, 


mpany to put up a bond 


hich may be 


\ hearing of the company’s applica 
injunction against 


held in 


nh lor a permanent 


commission's order will be 


tember, 


sceola (Mo.) Telephone Co. 
Put in New Rate Schedule. 
Public 


in the case of the Osceola 


to 


Missouri Service Commis 
1, July 28, 


lephone Co., of Osceola, ordered that 


lhe 


order of suspension issued June 6, 
1, be vacated and rate schedule known 
S.C. Mo. No. 2 be accepted and 


company allowed to put in force the 
tes contained in it, September 1 for a 


iod of 13: months. 
‘he company was further ordered to 
a sworn report of its revenues and 


penses for its exchange at Osceola at 
expiration months’ period 


| 12 months’ period after September 1, 


of a six 
reports are to contain a list showing 
penses for labor and materials used in 
pairing the plant and putting the lines 
other equipment in a serviceable 
ondition, 
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meurred in 
the 
plant must show at least $65 a month has 
for the 

fails to 


COMMNISSton 


Report showing eX petises 


ak wipe hecessary improvements on 


been expended named, 
Ii the 


showing, 


purpose 


company inake such a 


the will issue of 


ders necessary to restore 


rates now bemyp 


charged by company 

Missouri Supreme Court Declares 
Service Charges Legal. 

letter to of the 

secre 


ln oa recent members 


Missourt Telephone Association, 


tary Claude 1D. Long says that the associa 


thon ots before 
the 


the 


preparing to bring 
Palolic 


again 


Missouri Service Commission 


matter mstallation and = move 
charges 

The commission ruled against them and 
the 


preme 


matter was appealed to the state su 
the sell 


the an 


court by Southwestern 


Telephone Co.,, association tiling 


interven petition 

The court, m deciding the case, ruled 
that the installation and move charge was 
There 


a legal charge were two separate 


CONCUrTINE Opinions Qne written by 
Judge Graves, which was coneurred in by 
Judges Higbee and Woodson, and anothes 
separate concurring Opinion on motion bor 
rehearing, was written by Judge Elder. 
Judge Graves in his opinion, says among 
that, “It is that the 


discriminatory 


other things, said 


installation charge — is 
against the short-term user of a telephone, 
in that it requires him to pay more for 
the service which he receives. In my 
judgment, the failure to allow such charge 
the 


of the telephone, and to obviate such dis 


ciscriminates against long-term user 


crimination, reasonable charges for in- 


stallation, removal, ete., should be sane 
tioned by the commission.” 

Judge Elder says among other things: 
“In order to clarify the subject some 


what, | add to concurrence the view 


that such charges, when just and reason 


my 


able, neither discriminatory 


are hor ule 
lawful.” 
This makes the majority of the court 


legalizing, and saying in other words to 
the commission, that the installation and 


removal charge is not an unlawful charge. 


Goodbye to $1 a Month Rate— 
$1.25 Now. 
Ketfective August 1, 1921, the Independ 
ence Telephone Co. was authorized by the 
Wisconsin Railroad Commission to in 
crease its rates for telephone service from 
its old rate of $12 per year to a rate of 
$15 per year for all subscribers 
The Independence Telephone Co. fur- 
nishes telephone service to 264 subscribers 
who are located at the village of Independ- 
ence and the territory tributary thereto. 
The system is grounded and is composed 
of 64 miles of poles and 135 miles of wire. 
One exchange is maintained at Independ- 
cnce equipped with a magneto switchboard 


The bo« Ik 


to which 60 lines are connected. 





2/ 
value of the plant and property as shown 
mothe TPO annual report amounts to 
$7 2R0 This figure represents an invest 


ment of only $27.59 per subseriber, which 
iS below the average found in appraisals of 
plants comparable to this one 
Increased Rates in Louisiana 
Stand Pending Hearing. 
New Orleans 


Louisiana must 


to 
People of through 
the 
the 
Cumberland Telephone & Telegraph Co 


and 


out continue to pay 


mereased telephone rates granted 


by the old railroad commission at Baton 
Rouge, February 26 

The Loutsiana Public Service Commi 
sion, Which is the new name of the rail 
road ‘commission, on July 26 decided 
agamst putting the rates back to the old 


figure pending a hearing to be held in 


October or November. 


Huey PV. Long, of Shreveport, who 
originally opposed the inerease in rates 
granted the telephone company intro 


duced vt resolution before the commission 
asking that the high rates not be collected 
until the people are given a hearing, 
Mr. Long forced a vote on his motion 
and Shelby Taylor, chairman of the com 


John T. Michel, the New 


member, against any re 


mission and 


( Irleans voted 


duction im rates pending the rehearing 


Mountain States Company 
Raise Rates in New Mexico. 
exchange rate increases that will bring 


to 


$20,000 additional annual revenue are 
listed in schedules, effective on Septem 
ber |, filed with the New Mexico Cor- 
poration Commission July 29, by the 
Mountain States Telephone & Telegraph 
Co, 

The company says these will not cover 
the dehicit which for 1920 was $53,000, 
based on & per cent return, although 


toll rates were increased during the year 
The 


one, two, three and four-party service is 


\Ibuquerque residence rate for 


raised 25 cents per month and in Santa 
Ke and Roswell the one-party residence 
rate is raised 25 cents, 

Clovis and Las Cruces get 50-cent 


raises in one and two-party business rates 
the The 
two-party raised 25 


and one-party residence rate, 


residence rate is 


cents at these exchanges 


The one-party residence rate is raised 
25 cents and four-party residence serv 
ice established in place of the two-party 
service at tthe same charge in Demine 
and Tucumceari. 

For the following Class A exchanges, 
the one-party business rate is increased 
50 cents, the one-party residence rate 50 
cents, and four-party residence service 
established at $2: 

Alamogordo, Belen, Barnalillo, Cimar- 
ron, Hagerman, Lake Arthur, Los Lu- 
nas, Portales, Santa Rosa, Springer, 


Texico and Tularosa. 


The one-party residence rate is raised 
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50 cents and four-party service estab- 
lished at $2 for Artesia, Carrizozo, Fort 
Sumner, Magdalena and Socorro and the 
two-party business service for Socorro 
and Magdalena annulled and the $60 
combination rate at Artesia eliminated. 

The business rate is made $3.50 and 
the one-party residence rate $2.50 and 
the four-party service established at $2 
for San Antonio and San Marcial and 
the business rate increased 50 cents at 
Farmington and Aztec. 


Oregon Company Gets Rate Raise 
Applied to Efficient Service. 


In an order issued June 28, the Public 
Service Commission of Oregon author- 
ized the Coos & Curry Telephone Co. to 
place in effect July 21 at its Coquille ex- 
change the following schedule of month- 
ly rates: 


- ‘ 
Unlimited Business Service: 

Old *New 

Wall Desk Wall 

Set 

Individual line ....... 2.50 $2.75 $3.00 

Party line 2-party. 2.00 2.25 2.50 
Unlimited Residence Service: , 

Party line, four-party..$1.50 $1.75 $2.25 

Individual line....... 2.00 2.25 2.50 

Party line 2-party.... 1.75 2.00 2.00 

Party line 4-party.... 1.50 1.75 1.75 

*For desk type instrument add. 25 


The company’s application for increased 
rates was made on the grounds that it 
was at a large expense installing a mod- 
ern telephone system in Coquille, and that 
it was necessary to receive the increase 
in order to carry the large investment in- 
cident to these improvements. 

At the present time the company’s sys- 
tem consists of eight central office ex- 
changes located in Coos, Curry and Doug- 
las counties. In the city of Coquille the 
company has 262 subscribers. A modern 
exchange building and warehouse has 
been constructed and modern and efficient 
harmonic ringing common battery equip- 
ment and apparatus is being installed. 
Pole lines are being rebuilt and additional 
cable facilities provided. The estimated 
cost of improvements is approximately 
$19,000. 

As evidenced by resolutions passed by 
the Coquille Commercial Club and the 
Coquille City Council, approving and ac- 
cepting the increase in rates for change 
in service, and a petition signed by prac- 
tically all the subscribers in Coquille re- 
questing more efficient service and sanc- 
tioning the increase in rates, together with 
a statement at the time of the hearing by 
the city attorney of Coquille that upon 
the installation and completion of the 
new equipment the city would be willing 
to pay the additional rental, the commis- 
sion held it clear that the increase met 

with the approval of those most vitally 
affected provided more satisfactory serv- 
ice was rendered. 


TELEPHONY 


Southwestern Bell Given Increased 
Rates in Tulsa, Okla. 


On July 30, the Oklahoma Corporation 
Commission granted the Southwestern 
Bell Telephone Co. an increase in rates 
in Tulsa, effective August 1. 

Under the commission’s order, the rate 
on business telephones is increased from 
$6 to $7 a month. A flat rate of $3 for 
straight line residence telephones was 
substituted for the old zone rates rang- 
ing from $2.75 to $3.50 a month, accord- 
ing to the distance from the telephone 
exchange building. Under the old rate 
all telephone users within a radius of 
one mile from the office at Fourth street 
and Boston avenue were charged $2.75 
while residents outside of this distance 
were charged 25 cents extra for each 
half mile or fraction thereof they were 
beyond this limit. 


One party residence lines increased 
from $2.75 to $3. One party residence 
measured service, $2 to $2.25; two-party 


residence, remains unchanged at $2.50; 
business extension stations $1.25; private 
branch exchange trunks, one way, $7, 
two-way, $10.50. 

The commisson refused an extra rate 
of 50 cents for telephones in West Tulsa. 
Rates of $2.50 for party lines remains 
unchanged. 

The increased rates, it is estimated, will 
bring a revenue of $755,818 a year allow- 
ing seven per cent net profit or 12.96 per’ 
cent gross profit on the company’s $1,- 
574,052 investment, estimated as of June 
30, 1921. 

An immediate request for an injunc- 
tion to prevent the rates going into effect 
will be made by the city of Tulsa, it 
is stated. 


Rates Are Higher in Ladysmith, 
Bruce, and Prentice, Wis. 


Increases in telephone rates, somewhat 
lower than those petitioned for, were 
granted the Chippewa Valley Telephone 
Co. for its Ladysmith, Bruce and Pren- 
tice, Wis., exchanges by the state rail- 
road commission in an order handed 
down June 30. The old monthly rates 
compare with the new which cover serv- 
ice within a radius of one mile from the 
central office as follows: 


Ladysmith Exchange: 
Business—Unlimited Service: 


Old. New. 
OI i icwtidcccseawacae $2.50 $3.00 
(i a, 2.00 2.50 
Extension telephone ...... 150 ~=1.00 


Plus charge per month for 
each ¥% mile line or frac- 
tion thereof on stations lo- 


cated outside premises.... .25 40 
Residence—Unlimited Service: 
EE 0 693.25 
SS ners ore 150 1.75 
Four-party (divided ringing) ..: 1.65 
Extension telephone, wall or 
| Ea ee .60 75 


Plus charge per month for 
each % mile line or frac- 
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tion thereof on stations lo- 
cated outside premises.... .25 

Rural rates for subscribers— 

within six miles from cen- 
tral office 
With $3 per annum addi- 


AO 


Oe reer pee 2.00 
tional for each mile or 
fraction thereof beyond. 

Switching service 

Bruce Exchange: 

Business Service—Unlimited : 
One-party 
I, picusadeucwsawes 1.50 
Extension telephone ....... .60 

Plus 40 cents per month 
for each % mile line or 
fraction thereof on sta- 
tions located outside prem- 
ises. 

Residence Service—Unlimited : 
One-party 
Two-party 
Four-party divided ringing. 

Extension telephone, wall or 

desk set 
Plus 40 cents per month 

for each % mile line or 

fraction thereof on sta- 

tions located outside prem- 

ises. 

Rural rates for subscribers 
connected with rural lines 
within six miles from cen- 

a eee ee 2.00 
With $3 per annum addi- 
tional for each mile or 
fraction thereof beyond. 

Switching service: 

Amacoy Telephone Co. 
eee ae 

Murray Farmers’ Telephone 
SS Sar ae oe 
Charge per subscriber per 
A ee 50 

Prentice Exchange: 

Business—Unlimited Service: 

One-party 
ee 

Extension telephone 
Plus 40 cents per month for 

each % mile line or frac- 
tion thereof on stations lo- 
cated outside premises. 

Residence—Unlimited Service: 
One-party 
Two-party 
Four-party 

ing ) 
Extension telephone, wall or 
desk set 
Plus 40 cents per month for 
each % mile line or frac- 
tion thereof on stations lo- 
cated outside premises. 

Rural rates for subscribers 

connected with rural line 
within six miles from cen- 
i Ea ee 
With $3 per annum addi- 
itional for each mile or 
fraction thereof beyond. 

Switching service: 

Prentice Mutual Telephone 
Co., charge per subscriber 
per month 


bo 
cr 
jor 
So 


1.50 


f= po po 
occu 
ooo 


1.25 
1.25 
1.25 


ah eh ape 
door 
aoc 


for) 
or 
~] 
or 


— 
wr 
oO 

po bo 

oocvur 

ooo 


1.00 
1.00 


eo ee eee seen eesese 


eee’ 
Gr -t 
oS cr 


(divided ring- 
1.00 


— 
bo 
or 


fo) 
cr 
~] 
or 


2 0 


Approximately 1,363 subscribers ar 
served from these three exchanges. 
tentative value of $68,000 was used by th 
commission in fixing the foregoing rate: 


Telephone Rates to Be Raised i 
Cornell, Wis., August 1. 


The Cornell Telephone Co. was author- 
ized by the Wisconsin Railroad Commis- 
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sion on July 15 to increase its rates for 
telephone service within a radius of one 
mile from the central office as follows: 


Old New 
One-party business unlimited.$2.50 $3.25 
Two-party business unlimited. 2.00 2.75 
Four-party business unlimited ... — 
Receiving business line ...... ca wala 
Business extension telephone.. .75 1.00 
Plus 40 cents per month for 
each % mile line or fraction 
thereof on stations outside 
premises. 
One-party residence unlimited. 1.50 2.00 
Two-party residence unlimited 1.75 
Four-party residence divided 
Ce are 1.25 1.50 
Residence extension telephone. .75 15 
Rural rates for subscribers 
connected with rural line.. 1.25 2.00 


within six miles from central 
with $3 per year additional 
for each mile or fraction be- 
yond. 


The Cornell Telephone Co. serves the 
village of Cornell and surrounding terri- 
tory. It first gave service through its 
exchange in 1913, operating in competition 
with an exchange owned by the Chippewa 
County Telephone Co. which had been 
rendering service in the village since 1904. 
The distribution of the Cornell company’s 
subscribers is unusual for a village such as 
Cornell. Because of various forces enter- 
ing into the competitive struggle the com- 
pany has 81 local and 5 rural subscribers 
whereas the Chippewa company serves 
most of the rural subscribers in the sur- 
rounding country. _ 

The book value of the plant and prop- 
erty of the company as shown in its re- 
port for the year ending December 31, 
1920, was $5,802.93. The total operating 
revenue for this period was $2,089.89 and 
the total operating expenses were $1,972.88, 
leaving available for depreciation and re- 
turn on the investment a balance of 
$117.01. The new rates are authorized to 
become effective for service rendered on 
and after August 1. 





Wisconsin Telephone Co. Asks 
Rate Raise in Milwaukee. 
Application for a revision of residence 
telephone rates in Milwaukee which would 
grant an increase of from 50 cents to 
$1.25 a month has recently been submit- 
ted to the Wisconsin Railroad Commis- 
sion by the Wisconsin Telephone Co. Dis- 
continuance of one, two and four-party 

oin box service is asked. 

“This step has been reluctantly decided 
upon and has been postponed until its 
necessity is imperative, if the service is 
to be maintained at its present efficiency,” 
said W. R. McGovern, vice-president and 
veneral manager of the company in dis- 
‘ussing the application. “In most other 


large cities this step was forced during 
1 emmediately after the war. 

“The average cost of operation has 
erown 50 per cent in 1921, as compared 
vith 1914. The last change in residence 
‘ates was in 1916, when they were low- 
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ered. There has been some reduction of 
wages by other companies. The cost of 
living now is about 50 per cent higher 
than in 1914. We feel that our employes 
are entitled to a fair wage and that our 
subscribers are willing to pay a fair rate 
to enable us to pay a fair wage. 

The Wisconsin Telephone Co. has tried 
to serve the public faithfully. The ave- 
rage dividend over 40 years is less than 
8 per cent. With the proposed increase, 
we will earn only 5% per cent on our 
investment. It is a plain case of neces- 
sity for more revenue to meet the grow- 
ing operation costs of a business that 
has extended with unexampled rapidity 
during the last seven years. 

A large telephone business reverses the 
normal rule that the larger the business 
the more cheaply the goods can be sold. 
In 1914, when there were 52,000 tele- 
phone stations in Milwaukee, each sub- 
scriber could talk to the other 51,999. 
Now 84,000 subscribers can talk with 
each other and the total traffic possibilities 
are nearly tripled, not merely doubled. 
The progression is geometrical, not arith- 
metical.” 


Recognize Increase in Operators’ 
Wages in Raising Rates. 


In granting an increase in rates to the 


Wisconsin Telephone Co. for its Madi- 
son, Wis. exchange, the state railroad 
commission takes into consideration the 


fact that the company’s operating ration 
increased from 52 per cent in 1915 to 
92.4 per cent in 1920, due principally to 
increased operators’ wages. 

The company’s operators’ wages in 1915 
totalled $2.55 per station, while in 1920 
they were $6.10 per subscriber station. 
This is equivalent to an increase of 139 
per cent in operators’ saiaries during the 
period of six years. In comparison, the 
total operating expenses per telephone for 
this period increased from $9.42 per sta- 
tion to $17.10 per station or 1.5 per cent. 

The Wisconsin Minimum Wage Law, 
fixing a specified amount as the minimum 
tc be paid operators, is reflected to some 
extent in the large increase in salaries 
paid the operators. The railroad com- 
m'‘ssion. made the following statement on 
the question of wages being reduced: 

“Tt is not probable that the wages of 
operators, linemen, repairmen, and other 
skilled telephone labor will show material 
decrease in the near future. The tend- 
ency, in fact, may be the other way. The 
recent decision of the industrial commis- 
sion which fixes the minimum wage to 
be paid women in cities over 5,000 popu- 
lation at 25 cents per hour in lieu of 22 
cents formerly paid may he reflected to 
some extent in the salaries paid the Madi- 
son exchange operators, although all sala- 
ries now paid are above the required 
minimum. 

“With the legal requirements tending 
to increase the salaries of certain classes 
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of employes, it is not probable that any 
reduction can be made in the salaries of 
other classes of employes, where quite 
definite differentials have been previously 
established between the salaries paid to 
the different groups.” 


Expense Statement Shows Need 
for Higher Switching Rates. 
The Luxemburg Telephone Co. was re- 
cently authorized by the Wisconsin Rail- 
road Commission to increase its switch- 
ing rates, effective July 1, from $3.25 per 
telephone per year to $5 per telephone per 
year for all telephones switched for the 
Montpelier Telephone Co. and the Casco- 
Luxemburg Telephone Co. The Luxem- 
burg company alleged that the actual cost 
of operating each telephone was $6.79 per 
vear and presented the following list of 
expenses in substantiation of the cost of 
switching : 
Central office expense...........$2.143.44 
Interest on office equipment...... 77.00 
Interest on building, $3,000 at 7 
RN acaack cower renwee cas 


Insurance on building and equip- 
ment 


910.00 


925.00 


Depreciation on building and 
END, 6 dee anetwaoncewer nas 246.00 
EE. ows doa dcatweweu ex awa 111.22 

Actual cost of operating 414 
I So suns nisde eee aces $2,812.66 
Cost per telephone per year... $6.79 
In its decision the commission stated 


that “the method used in determining the 
cost of switching per telephone assumes 
that the calling rate is the same for all 
classes of service and that the expenses 
should be equally divided between tele- 
phones. This is not the case, however. 
The demands on the operator’s time by 
various classes of service are very differ- 
ent and some expenses, such as mainte- 
nance of switchboard, should be 
tioned over the number of lines rather 
than over the number of telephones. 
“On the basis of a traffic study fur- 
nished by the company we have esti- 
mated the proportion of the ‘operator’s 
time used by the switched subscribers and 
find it to be 16.25 per cent. This is much 
less than the average of 30.9 per cent as 
presupposed by the company’s figures. 
From our study, using the same expenses 
as used by the company, we have deter- 
mined that the cost per switched tele- 
phone is slightly less than $5 per year.” 


appor- 


Investigation of Service of Wis- 
consin Company Dismissed. 

Under date of June 27, the Wisconsin 
Railroad Commission handed down its de- 
cision dismissing the investigation on its 
own motion of the service and practices of 
the Central Wisconsin Telephone Co. 
This case arose from an informal com- 
plaint by Alton Nolop, of. Hixton, to the 
effect that the service and practice of the 
Central Wisconsin Telephone Co. in and 
about Hixton in Jackson county were un- 
reasonable. 

This company operates a telephone ex- 
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change at Hixton, and number of co- 
operative farmer telephone associations 
have also maintained an exchange at this 
point. The Curran Farmers Telephone 
Co., a corporation which owned five party 
lines and a through line between Hixton 
and Taylor, sold its property to the Cen- 
eral Wisconsin Telephone Co. The latter 
company then disconnected these lines 
from the farmers’ exchange and has since 
furnished the subscribers thereon service 
from its Hixton exchange. 

The property of the Farmers’ Telephone 
Co. Line &, an unincorporated mutual com- 
pany, was also taken over by the Central 
Wisconsin Telephone Co. at a price agreed 
upon between it and the majority of the 
members of the former company. This 
line also was disconnected from the farm- 
ers’ switchboard and connected with the 
Central Wisconsin Telephone Co. ex- 
change. After the withdrawal of these 
two companies the remaining farmer lines 
discontinued the operation of their Hix- 
ton exchanges because it was believed that 
the cost of operating was too. great. 
These lines did not have a connection with 
any other exchange and were therefore 
left without service except for communi- 
cation with other parties on the same cir- 
cuit. 

Mr. Nolop’s chief complaint appears to 
be that the sale of the Farmers Telephone 
Co. Line 8 was not a lawful transaction. 
The commission pointed out in its deci- 
sion that it was not the proper tribunal 
for the determination oi that issue. The 
Central Wisconsin is in possession of 
and is operating the property and, until 
the courts determine otherwise, it must be 
recognized as the actual operating utility 
for the purpose of regulation. The com- 
mission also pointed out that the various 
farmers lines could resume the operation 
of their exchange at any time they desire, 
and that if they desired to have the Cen- 
tral Wisconsin perform their switch- 
ing, such an arrangement could doubtless 
be made and the rates for that service 
subject to regulation by the commission. 

In view of all the facts presented, the 
commission was unable to find that affirma- 
tive action on its part was required, and 
therefore dismissed the case. 





Summary of Commission Rulings 
and Hearings. 
CALIFORNIA. 

August 2: Orders of dismissal were 
entered by the commission in the cases 
of J. O. Davis against the Pacific Tele- 
graph & Telephone Co. and the Westport 
Rural Telephone Co., and the application 
of the Manteca Telephone & Telegraph 
Co. for a rate increase. 

IDAHO. — 

July: Stites-Kooskia Telephone Co. in 
Idaho county granted increase in rates 
ranging from 33% to 50 per cent. 

ILLINOIS. 


July 13: Order issued resuspending 


until January 27, 1922 proposed advance 
in rates by the Central Union Telephone 
Co. for service in Alton and Wood River. 
Order issued resuspending 


July 19: 
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until January 27, 1922 proposed advance 
in rates for telephone service rendered 
by the Central Union Telephone Co. in 
Edwardsville. 


July 19: Order resuspending — until 
January 17, 1922, proposed advance in 
rates made by the Edgington Central 


Telephone Co. for service in Edgington. 

July 19: Harrisonville Telephone Co. 
authorized to make certain changes in 
rates for telephone service in Waterloo, 
Valmeyer and Columbia, county of Mon- 
roe, Red Bud, and Prairie du Rocher; 
county of Randolph and Dupo, county of 
St. Clair, as stated in rate schedule IPUC 
1, covering local telephone service, and 
IPUC 2, covering toll telephone service, 
all specifically set forth in order. 

July 19: La Harpe Telephone Co. or- 
dered to suspend until November 30, 1921, 
proposed advance in rates for service in 
LaHarpe, county of Hancock, and vicin- 


ity. 

July 19: ‘In re Myer J. Stein vs. IIli- 
nois Bell Telephone Co., an order was is- 
sued denying petition filed July 1, 1921, 
for rehearing in case. 

July 20: An order approving the sale 
by the shareholders of the Ray, Houston 
& Rushville Telephone Co. to the Ray, 
Houston & Rushville Mutual Telephone 
Co. issued. Certificate of convenience 
and necessity granted Mutual company. 
Company to file within 10 days from date 
of transfer of property, a schedule of all 
toll and local rates now in effect, and 
authorized to issue capital stock in the 
aggregate amount of $1,020. 

July 20: El Paso Telephone Co. auth- 
orized to issue and sell first mortgage 7 
per cent bonds, dated December 1, 1920, 
in the aggregate amount of $5,000 inter- 
est 7 per cent per annum. Au. No. 1231. 

July 21: Order issued suspending un- 
til January 20, 1922, proposed advance in 
rates by the Illinois Bell Telephone Co., 
for service in Kankakee. 

August 2: Proposed advances in tele- 
phone rates in Peoria, Averyville, East 
Peoria, Bartonville, and Peoria Heights, 
suspended until February 23, 1922. 

KANSAS. 

July 29: Kansas City Telephone Co. 
operating exchanges at Vance and Bethel, 
withdraws application for increased rates. 

MAINE. 

July 28: Half Moon Telephone Co. al- 
lowed increase in rates in Thorndike and 
Freedom and in parts of the towns of 
Knox, Montville and Unity. They be- 
come effective October 1. 

MIssovrt. 

July 23: Rates of the Kansas City 
Telephone Co. of Kansas City, extended 
from August 1. 

July 28: Osceola Telephone Co., of Os- 
ceola, authorized to put into force rate 
schedule P. S. C. Mo. No. 2, for a period 
cf 13 months, effective September 1. 

MINNESOTA. 

August 16: Hearing at Cyrus on the 
application of the Cyrus Mutual Tele- 
phone Co. for authority to increase rates. 

NEBRASKA. 

August 1: Complaint filed by W. V. 
Barton against the Lincoln Telephone & 
Telegraph Co., alleging generally unsatis- 
factory service. 

August 2: Complaint filed by Peter 
Buell, of Lexington, against the North- 
western Bell Telephone Co., alleging that 
he was unable to get service because of 
bad order conditions. 

August 2: In the matter of the appli- 
cation of the Stanton Independent Tele- 
phone Co. for permission to charge gross 
and net rates: request found to be rea- 
sonable and in accord with usual custom 
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of the commission, and _ permission 
granted. é 

August 3: Complaint filed by A. L. 


Morris against the Wauneta Telephone 
Co. alleging that he was unable to se- 
cure satisfactory service on toll connec- 
tions to Benkleman. 

August 3: In the matter of the appli- 
cation of the Arcadia Light & Telephone 
Co., for permission to permanently in- 
crease rates; hearing held at Arcadia; 
appearances for company, J. L. Wait, 
owner; evidence adduced and cause taken 
under submission. It was at Arcadia 
that an effort was made to get an agree- 
ment of farmer patrons to refuse to pay 
increased rates any longer, but it ap- 
parently failed. 

August 4: Complaint filed by Palmer 
Land Co., of Omaha, against the North- 
western Bell Telephone Co., alleging de- 
lay in giving service. 

New Mexico. 

July 29: Mountain States Telephone 
& Telegraph Co. filed rate increase ef- 
fective September 1. 

New York. 

July 29: Proposed rates of Rochester 
Telephone Corp., to be effective Aug. 1 
ordered suspended. 

August 4: Complaints of city of Syra- 


, 


cuse against New York Telephone Co. 
dismissed. 
August 5: State Telephone Co., of 


Coxsackie, under tariff filed with com- 
mission, proposes as effective on Septem- 
ber 1, new rates in the Coxsackie and Ra- 
vena central office districts and territory 
service therefrom. ; 

August 25: City of Rochester to have 
rehearing on order of commission per- 
mitting, in part, metered telephone serv- 
ice in that city. 

NortH DAKOTA. 

August 1: New rates granted Groggs 
County Farmers Co-operative Telephone 
Co., Cooperstown, N. D. 

_August 1: Golden West Telephone 
Co., Dodge, N. D., granted authority to 
issue $5,000 capital stock. : 

August 1: Application of Citizens 
Telephone Co., of Bathgate, N. D., to ex- 
tend certain farm lines granted. 

September 21: Hearing at Northgate 
on the petition of Farmers & Merchants 
Telephone Co., of Flaxton, to close the 
Northgate exchange. 

OKLAHOMA. 

July 30: Southwestern Bell Telephone 
Co. granted increase in rates in Tulsa, 
effective August 1. 


August: Broken Arrow Telephone Co. 
granted an increase in rates effective 
August 1. 


OREGON. 

June 28: Coos & Curry 
granted rate increase at 
change, effective July 1. 

WISCONSIN. 

July 30: The Marshfield Telephone Ex- 
change given authority to issue $10,000 
of its capital stock of the par value of 
$100 per share for the purpose of secur- 
ing funds with which to pay for addi- 
tions and extensions to its property and 
plant, to pay indebtedness due July 1, 
1921, and all for purposes properly 
chargeable to capital account. 

August 8: Hearing at Madison on the 
complaint of the Deerfield Telephone Co. 
vs. Cambridge Telephone Co. regarding 
the construction of a clear line between 
Deerfield and Cambridge. U-2550. 

August 10: Hearing at Madison on the 
application of the Eastern Wisconsin 
Telephone Co. for authority to increase 
its rates at New Holstein Private Branch 
Exchange. U-2555. 


Telephone Co. 
Coquille ex- 




















Practical Talks—What’s YourPet One?P 





Telephone Equipment on New 
Trans Pacific Liners. 

One of the most interesting features 
of the new combination freight and pas- 
senger steamers built by the United 
States Shipping Board and assigned to 
the Pacific Mail Steamship Co. for op- 
eration in its trans Pacific service and 
the Manila-East India service is the com- 
pleteness of the telephone service. 

There will be five of these steamers 
placed in the trans Pacific service and 
three in the Manila-East India 
The trans Pacific 
as the “535” type and each is equipped 
with a complete telephone system with a 
central exchange and telephones in each 
stateroom. Never before has any steamer 


service. 


steamers are known 








trolled by a master-gyro-wheel located in 
a special room opposite the engine room. 
In order to insure the operation of these 
very important instruments, a special tele- 
phone system has been installed with in- 
‘dividual telephones in the master gyro- 
wheel room, and on the flying bridge and 
in the pilot house. Thus telephones are 
not only installed for the convenience of 
the passengers but also for their safety. 
Railroads Experiment with Weld- 
ing Iron Wire Joints. 

In order to and the 
resistance for telegraphic and 
to balance the transmission for telephonic 
made to 
electrical 





reduce stabilize 


purposes 


usage, experiments have been 


determine the mechanical and 














This Equipment Will Render Telephone Service Complete on Great Liners. 


perating on the Pacific Ocean been equip- 
ed with such facilities. 
On the trans Pacific steamers and the 
lanila-East India line intercommunicat- 
g telephone systems have been installed 
ith a telephone located at the head ot 
1€ captain’s berth enabling that officer 
be in constant communication with all 
rts of the ship during the time that he 
cupies his berth, thus eliminating the 
cessity of his arising when he desires 
use the telephone or when he is wanted 
it. 
In the pilot house and on the flying 
idge, there are installed Sperry gyro- 
compasses. These compasses are con- 





effects and the cost of welding iron wire 
joints. The mechanical and electrical ef- 
ficiency of joints in corroded iron wire 
may in some instance be increased over 
100 per cent by electric or gas welding. 

The Hocking Valley Railroad removed 
250 ohms from each of two telephone 
circuits and the Zanesville & Western 
Railroad removed 500 ohms from a tele- 
phone circuit by welding iron wire joints 
with an oxyacetylene flame. 

Experiments by the U. S. Bureau of 
Standards indicate that the tensile strength 
of the unwelded iron wire joint made in 
the usual way is 50 per cent of the un- 
spliced wire and that the welded joint is 
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9 per cent stronger than the unspliced 
The resistance of a welded joint is 
95 per cent of that of an unspliced wire, 
while the resistance of the usual soldered 
joint is 112 per cent of the unspliced wire. 
The resistance of an unsoldered joint was 
found to be about 200 times as great as the 


same length of unspliced wire. 


wire. 


Two ends of the wire on either side of 
the existing joint are drawn together and 
clamped with sufficient slack to insure 
against strain on the joint during the 
welding. The weld is made by heating the 
neck of the joint to a fusing heat with a 
welding torch, using a No. 2 tip, and then 
flowing a small quantity of welding wire 
to increase the diameter of the wire 1-16 
inch. 

The torch should be used to burn off 
any galvanizing that may remain on the 
wire. No. 9 ungalvanized scrap iron wire 
should be used for welding No. 8 iron 
wire. After the weld is made, it is advis- 
able to paint the joint with red lead to 
prevent corrosion. 

This performed with an 
oxyacetylene flame at a cost varying from 
26 to 40% cents per joint. 
kerosene-driven 


work was 
Gasoline or 
generating out- 
fits of 0.6 or 0.8 k.w. capacity can be used 
for welding. 


electric 


The cost is not excessive, 
and the work, when completed, is of a 
permanent nature. 


Night Telephone Service for Mo- 
torists in England. 

The automobile association has installed 

the 


over 50 sentry boxes along main 
roads of England, in which are fitted 
telephones for the use of members. Dur- 
ing the past 18 months members have 


been provided with special keys, enabling 
them to open the boxes and use the tele- 
phones at night time, after the A. A. road 
patrol in charge has gone off duty. 

To enable members more easily to lo- 
cate these telephones after dark, the as- 
sociation, says the Manchester Guardian, 
has for some months past experimented 
with systems of illumination. The first 
roadside telephone box to be illuminated 
is that situated on the Epsom Road, near 
Ashstead. The association has decided sim- 
ilarly to illuminate the telephone signs 
attached to all the roadside telephone 
where the boxes are well 


boxes, except 


indicated by public lighting services. 


Choosing a Screw Driver That Is 
Suitable for the Work. 

In selecting a good screwdriver 

repair work choose one with a handle 

which is well made and on which a good 

grip can be secured. For electrical work, 


for 
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wood or rubber makes good handles. 
If the screw driver is to be used as a 
chisel, the blade should project through 
the handle. 

In regard to the blade itself, it should 
be riveted securely to the handle and 
should be of a good quality of steel, pos- 
sessing a great deal of elasticity. The 
blade should be tempered somewhat, but 
should bend instead of breaking. The 
edge will be cut and useless if the blade 
is not harder than the screws it drives. 


The point of a screw driver should, 
of course, be shaped for the work which 
the tool is to do. For instance, for se- 
curing wood screws in cabinet work, a 
rather narrow pointed blade would be 
used. For heavy machine work, a short- 
er, thicker and wider blade would be the 
one to employ. Never have the blade 
ground to a thin knife edge, as the tool 
then acts as a wedge and slips out of the 
slot of the screw. 

For a short distance back from the 
point, the two sides should be almost 
parallel, and the point should be blunt, 
though narrow enough to go into the 
slots of the screws. It may be necessary 
to have three or four screw drivers with 
blades of different widths, where many 
different sizes of wood screws are used. 
Genera!ly speaking, a screw driver should 
be used in which the width of the point 
and the length of the slot in the screw are 
the same. Usually screw drivers with 
long blades lift screws easier than short 
blade drivers. 


Getting Pay for Farmers’ Long 
Distance Calls. 

A scheme has been devised by H. P. 
Curfman, manager of the Independent 
Telephone Co., of Towner, N. D., for 
getting farmers to pay for their long dis- 
tance calls in advance. By this method, 
he says, he does not have to pay his 
farmers’ long distance toll bills out of 
his own money. 

He had toll tickets printed, like that 
in the accompanying illustration, and no- 
tified his farmers that if they wanted to 
receive any long distance service they 
would have to buy a toll ticket and pay 
for it in advance. 

The farmer keeps one ticket and Mr. 
Curfman keeps one in his office with 
the man’s name upon it. When the 
farmer puts in a long distance call, he 
asks the operator for the amount of the 
call and this amount he marks off on his 
ticket. In this way he can tell when his 
ticket is run out and when he has to buy 
a new one. 

When the farmer’s bills come into the 
office at the end of the month, Mr. Curf- 
man also punches his duplicate tickets for 
the amounts of the bills, marks the bills 
paid, and files them away. At the end 
of three months, he mails these bills to 
the farmer so that he can check up his 
own toll ticket. 
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Since starting this plan two years ago, 
Mr. Curfman says that he has lost very 
little money paid out for toll calls for 
farmers. The farmer who does not have 
a toll ticket, does not receive any long 
distance service unless he calls some one 
in town who has a telephone to stand 
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GOOD FOR $2,00 IN TOLLS 


Independent Telephone Co., 
H. P. CURFMAN, Manager 











420 10 5 555555 5 


Card Used for Getting Farmers to Pay for 
Toll Calls in Advance. 


good for the call. Toll is then charged 
to the telephone of the subscriber who 
stands good for the call. All of Mr. 
Curfman’s operators have a list of the 
farmers who have toll tickets. 


The Switchboard Cord and An 
Outline of Its Development. 

The first type of cord used for switch- 
board purposes was made of braided tin- 
sel conductors, with one of the conduc- 
tors uninsulated. The conductors lay 
parallel in a brass wire spiral which 
was protected by an outside’ braid. 


The cords were very flexible and had 
low resistance. Owing to the braided tin- 
sel conductors, however, the ribbons of 
tinsel cut into adjoining layers of tinsel, 
wherever they crossed each other, every 
time the cord was used. 

The strain of the cord weight when 
the plug returned to its seat was taken 
up almost entirely by the tinsel strands, 
because the outside cotton braid’ was 
resilient, also the brass spiral and the 
cotton braiding on the conductors. 

As a result of constant cutting, rubbing, 
and stretching, the ribbons of tinsel be- 
came broken long before the life of the 
cord was reached, and the ends of these 
ribbons would be rubbed against one an- 
other by the slighest movement of the 
cord, producing a scratching noise. 

The steel cords overcame these diffi- 
culties and became great favorites. They 
had longer life, and when they opened 
they opened all at once. These, however, 
were not ideal because they were less 
flexible and contained rather high re- 
sistance in their conductors and were 
also a fire risk> The resistance of a 
steel cord is about 9 ohms for the tip 
conductor and 11 ohms for the ring con- 
ductor in a six-foot cord as compared 
to a resistance of less than one ohm in 
the tinsel cord. 

Later, efforts were made to cut down 
the resistance of steel conductors by com- 
bining steel and copper in ‘some form, 
but this was not an entire success, al- 
though they were used for some time 
in toll trunk circuits. 
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Circular on “Telephone Service” 
by Bureau of Standards. 

Circular No. 112 of the United States 
Bureau of Standards on “Telephone 
Service” has just been published and may 
be obtained from the Superintendent of 
Documents, Wiashington, D. C., at 65 
cents per copy. 

The product which a telephone com- 
pany sells is service but from an analyti- 
cal standpoint the service as a whole 
must be divided into its elementary char- 
acteristics which are peculiar to the na- 
ture of the service and to the manner in 
which it is rendered. The primary ob- 
ject of this circular is to enumerate these 
elements and to explain how the grade of 
service is dependent upon each of them. 

As some knowledge of the manner in 
which telephone service is rendered is a 
prerequisite for understanding a discus- 
sion of graded telephone service, the sec- 
ondary object of this circular is to fur- 
nish the reader a sufficiently extensive de- 
scription of modern telephone practice. 
This description is non-technical in char- 
acter and, so far as operating methods 
are concerned, includes only those meth- 
ods which are most essential. These are, 
however, so numerous that the greater 
part of the circular is given over to their 
consideration. 

Service in general is considered in the 
introductory section while descriptions of 
the telephone plant and its operation are 
given in sections which respectively con- 
sider developments of the telephone art, 
equipment of manual systems, equipment 
of automatic systems, outside line con- 
struction, and telephone traffic. These 
are followed by the section on the prin- 
cipal elements of telephone service. 

Attention is especially directed to the 
section entitled “Principal Elements of 
Telephone Service.” Here are considered 
those service characteristics which are 
outlined in the determination of the grade 
of service and thus there is furnished a 
basis for future work along the lines of 
service standards. 

The elements are considered in groups, 
each having common service relations, and 
the most important factors involved in 
each case are enumerated and their rela- 
tions to the grade of service are ex- 
plained. 

A section on the subject of public re- 
lations has been included to cover those 
phases of telephone service which receive 
attention by regulatory commissions both 
federal and state. 

Plant extensions, abandonment of serv- 
ice, physical connections, accounting, 
valuation, rates, rate schedules, contracts, 
collections, and discrimination have been 
considered. A conclusion is drawn re- 
garding the subject of service standards. 

The rapid and extensive development 
of the telephone industry is indicated by 
statistics given in the form of an appen- 
dix. 











August 13, 1921. 


GREAT BRITAIN’S LONG DIS- 
TANCE SYSTEM. 
(Continued from page 16.) 
Office. Early in January, 1913, Mr. Pol- 
lock initiated an investigation of the re- 
lation which existed between cross-talk, 
and wire and wire, and wire and earth 
capacities in quad-core and multiple 
twin cables when tested in short lengths, 
and devised apparatus for making the 
capacity measurements with alternating 
current of telephone frequency with the 
necessary degree of convenience and ac- 
curacy. 

Short lengths of cable were specially 
constructed with a great variety of dif- 
ferent lays in the paired conductors, and 
it was shown that while certain selected 
lays gave favorable experimental results, 
the symmetry in the spacing 
of conductors could not be obtained by 
cable manufacturers to ensure a_ suffi- 
ciently good balance of the various ca- 
pacities between conductors and between 
conductors and earth. 

An approximate formula was obtained 
for connecting the amount of cross-talk 
between circuits in the cable with the 
capacity relations of the conductors, and 
a systematic method worked out 
by which the unbalances of capacity in 
short length 


necessary 


was 
one could be greatly re- 
duced by selecting wires in contiguous 
lengths having nearly equal and op- 
posite characteristics, so that the con- 
ductors when joined together would neu- 
tralize each other’s defects. This plan 
only differed in degree and detail, but 
not in principle, from the method of bal- 
ancing previously adopted by Messrs. 
Tremain and Martin. 

In order to obtain the required degree 
of balance for loaded and superposed 
circuits it was found to test 
every drum of cable of approximately 
176 yards in length, instead of sections 
of approximately five miles, and pre- 
select the wires for jointing at every 
176 yards by inserting crosses as between 
core and core, in .addition to crosses as 
retween individual wires and pairs. The 
system of testing and selection is nec- 
ssarily laborious and complex, and a 
1umber of the most able officers in the 
esearch section of the Post Office have 
‘ontributed most valuable improvements, 
voth to the mathematical theory and to 
the practical methods of cable balanc- 
ng.‘ 

The modern method of balancing un- 
erground cables which require to be 
oaded and to carry superposed loaded 
ircuits was first applied to an under- 
round cable in this country in 1913, 

hen it became necessary to lay a com- 

site telephone and telegraph cable be- 
veen Leeds and Hull to replace the 
rial wires which previously existed. 
his cable of approximately 52 miles in 
ngth was begun in June and handed 
ver for traffic on November 23, 1913. 


necessary 
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This cable is interesting, inasmuch as 
it involved the making of over 90,000 
capacity tests under field conditions, and 
because every individual mile of the 
cable throughout the route was 
balanced to a very high degree of ac- 
curacy. The cable 
cation or adjustment 


whole 


without any modifi- 


was found suit- 


able for working simultaneously, with- 
out cross-talk or disturbances of any 
kind, loaded physical telephone circuits, 


loaded superposed or phantom circuits, 
high-speed Wheatstone 


telegraph circuits. 


and automatic 


The program of construction for 1914 
included the provision of a main 


duct route from London to 
via 


cable- 
Liverpool 
3irmingham, and the first cable on 
this route was commenced in that year, 
completed as far as Birmingham in June, 
1915, and extended to Liverpool in 1916. 
The cable was designed to give 30 cir- 
cuits between London and Liverpool, and 
12 between London and Birmingham and 
Birmingham and Liverpool (see Apper- 
dix I). 

The results obtained from this cable 
removed all doubts as to the future suc- 
cess of the underground trunk cable in 
relieving congestion on the aerial lines, 
but it soon became that ‘the 
very success of the cable had 
opened up some new problems. 

The quality of service afforded by this 
cable in comparison with that previous- 
ly given by aerial lines led to a rapid in- 
crease in traffic between the centers con- 
nected by the cable. Not only were the 
individual circuits more ‘ 


evident 
first 


‘silent,” i.e. free 
from the background of extraneous noise 
usually experienced on long aerial lines, 
but the whole 
between the respective centers were more 
reliable; they were unaffected by the ad- 


groups of cable circuits 


verse weather conditions which so fre- 
quently interrupt aerial lines in this 
country. Whereas a loss of 10 to 15 


per cent of working time was a common 
experience on long aerial lines, the loss 
on these cable circuits nil, 

On more than one occasion during the 


war period, when the Post Office engi- 


was 


neering maintenance staff had been de- 
pleted to the utmost for service with the 
military forces, and interruption inter- 
vals on aerial line routes were unavoid- 
ably prolonged, the London-Liverpool 
cable saved the telephone trunk system 
from serious breakdown. 

This was notably the experience after 
the extraordinary blizzard which caused 
so much havoc in March, 1916. The 
storm swept across the country in a di- 
rection northeast to southwest, and 
reached a force of 75 miles an hour over 





‘Journal of the Institution of Post Office 
Electrical Engineers, vol. 7, p. 41. J. G. 
Hill: “‘The Loading of Underground Tele- 
phone Cables.’’ Institution of Post Office 


E'ectrical Engineers, Professional Papers. 
No. 68. 

5Journal of the Institution of Post Office 
Electrical Engineers, vol. 7, p. 32; and vol. 
9, p. 126. 
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a belt of nearly 100 miles in width be- 
tween the Wash and the Bristol Chan- 
nel. It reached the east coast about 7 
o'clock on the evening of March 27, and 
Was accompanied by a heavy fall of 
snow. 
Within little more ,jthhan two hours 


practically every pole line inside that belt 
had been destroyed, and roads, railways 
and canals were blocked with the poles 
and them. It 
an unparalleled disaster in the record of 


wires thrown across was 


the telegraphic and telephonic services of 
this country. 


The main telegraph cables from Lon- 


don to the North saved the situation so 
far as that service was concerned, and 
the London-Liverpool cable, with the 
spurs from Birmingham to Sheffield and 


Leeds, and from Liverpool to Manches- 


ter, enabled the engineers to patch up 
lines from London to all the unportant 
towns of the North Midlands and the 


North, and to keep them in 
communication 
when 


telephonic 
time 
im- 


with London at a 


such service was of vital 
portance. 

Returning now to the consideration of 
from the success of 


this premier cable, it can be understood 


the effects resulting 


why, within two years of its completion, 
every available circuit had been allocated, 
and the question of providing a second 
cable Three ducts laid 
along the route, this provision being in 
accordance with calculations of 
requirements based on 


arose. had been 


future 
previous experi- 


ence. 

It was evident that unless some new 
development in telephone engineering in- 
tervened, the duct route would be filled 
within a very short period. Moreover, 
the desirability of extending the under- 


ground system further north than Liver- 
pool was apparent. 
The largest practicable main telephone 


cable has a diameter of about 2.9 inches 


and can contain copper conductors to a 


total weight of about 15,000 pounds per 


mile. Standard 176-yard lengths of this 


cable weigh about 2'% tons net, and 


about 2% tons gross when drummed for 


transport. For direct service between 


two centers such as London and Liver- 


pool, requiring lines having a transmis- 
sion equivalent of 18 miles of standard 
cable (i.e. Bl= 1.926) 

) 


test boards, such a cable will carry 25 


between terminal 
four-wire cores or quads of conductors, 
providing a maximum of 75 circuits, in- 
cluding phantoms. 


For through-switching purposes _ be- 
tween the same points, circuits having 


a transmission equivalent between main 
test-boards of 12 standard 
BI=1.28) are necessary, 
basis a full-sized cable 
of 57 circuits, including phantoms. 


miles (i.e. 


and on this 
will carry 19 

In order to obtain the necessary qual- 
ity of transmission for direct service be- 
quads of conductors, giving a maximum 


34 


tween centers 400 miles apart, e.g. Lon- 
don and Glasgow. it would be necessary 
conductors of much _ heavier 
gauge, and a full-sized cable for such a 
would carry no more than 12 
quads, giving a maximum of 36 circuits, 
including phantoms, but it is not at all 
that cable be a 
practical manufacturing proposition. 

It appeared, therefore, that it would 
be necessary to increase considerably the 
capacity of underground duct routes in or- 
der to cope with the expansion of traffic 
which would follow on the extension of 
the underground system. 

At this’ juncture, however, the 
tion of one of the fundamental prob- 
lems of long distance underground te- 
lephony, namely, the construction of an 
effective telephone relay cr 
seemed possible. 

The conception of a repeater which 
could be inserted in a telephone circuit 
and fulfil the same functions as a re- 
peater in a telegraph circuit is almost as 
old as the telephone itself. From the 
earliest days of the telephone art, many 
investigators had worked patiently on 
this problem, and the records of the 
3ritish Post Office contain reports of 
long and patient trials of innumerable 
telephone repeater devices submitted by 
inventors from time to time. 

Prior to the introduction of the three- 
electrode thermionic valve, these devices 
were invariably of the microphonic type, 
in which a sensitive microphone was at- 
tached usually to the reed or diaphragm 
of a telephone receiver. Seeing that the 
energy available in a telephone circuit for 
operating a-repeater is of the order of 
a few microwatts, it seems almost in- 
credible that the inventors of micro- 
phonic repeaters should have been able 
to design anything that would function 
as an amplifier of the minute currents of 
speech frequency, and the fact that sev- 
eral such devices have been actually used 
in commercial circuits with moderate suc- 
cess is sufficient testimony to the patience 
and ingenuity of the early workers. 

Chief among these were S. G. Brown 
in this country and H. Shreeve in 


to use 


service 


would 


such a 


certain 


solu- 


repeater, 
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Fig. 2. Two-Way Telephone 


with Single Amplifier. 


Repeater 


America. Mr. Brown’s telephone relay 
is well known and was described in -his 
paper read before the Institution in 1910. 
In the discussion on that paper, Mr. 
Kingsbury made an interesting reference 


TELEPHONY 
to the work of Mr. Shreeve. In the light 
of our present knowledge and the pos- 
session of an almost perfect amplifier, it 
can be seen why the early attempts were 
not successful. 

Our present knowledge of the laws of 











Output from valve 











Fig. 3.—Line Circuit of Telephone Repeater 
Closed Through Two Equal Impedances. 


the electrical transmission of speech over 
wires is due very largely to advances in 
physical science which, in themselves, are 
not specifically associated with telephony 
and which have preceded the develop- 
ment of the thermionic amplifier. 

The introduction of the three-electrode 
thermionic tube completely changed the 
aspect of the telephone repeater prob- 
lem. The early experiments of the Post 
Office commencing in 1913 were conduct- 
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the range of speech frequencies, and over 
the required input voltage 
amplitude. 

(e) The electrodes and their supports 
should be sufficiently rigid to ensure that 
no vibration from external sources af- 


range of 


fects the performance of the valve. 

(f) Power consumption in the 
ment should be as small as possible. 

(g) Long operating life. 

The thermionic valve with its associ- 
ated input and output transformers has 
only a unilateral action as an amplifier. 
For use in the ordinary two-wire tele- 
phone circuit it must be duplexed in or- 
der to transmit and amplify speech cur- 
rents in both directions through the cir- 
cuit. The duplexing is effected on the 
principle of the duplex telegraph relay, 
by the use of differential winding on the 
line side of the output transformer (see 
Fig. 2). 

Speech currents from the up or down 
lines pass around the line windings, 
P, P, of the output transformer in series. 
The primary of the input transformer 
being joined across the middle points of 
the windings is a shunt on the line cir- 
cuit, and a portion of the line currents 


fila- 
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Fig. 4. 


ed with “soft” valves which, while not 
wholly suitable for the requirements of 
a commercial repeater, enabled engineers 
to make considerable headway in the 
design of repeater circuits, and empha- 
sized the necessity for more complete 
measurements of the impedance charac- 


teristics of telephone lines over the 


whole range of speech frequencies. 


The “soft ” valve has now been super- 
seded by the “hard” valve for all tele- 
phone repeater work (see Appendix II). 
The ideal thermionic valve for telephone 
repeater service should fulfill the follow- 
ing conditions: 

(a) Its general design should be such 
that it can be manufactured in large 
quantities with uniform electrical char- 
acteristics. P 

(b) Its electrical characteristics should 
remain constant throughout its working 
life. 

(c) Small variations in filament cur- 
rent due to the normal voltage-drop of 
the filament battery during discharge 
should cause no appreciable change in 
the amplifying power of the valve. 

(d) Its amplifying factor, in associa- 
tion with its input and output transform- 
ers, should be practically constant over 


Diagram Showing that “A” and ‘“‘a”’ 


(Fig. 3) Are Equipotential Points. 


passes through it and is amplified by the 
valve. 

The amplified outgoing currents are 
transmitted to the up and down sides of 
the line in series, and if the two sides 
are electrically equal, the potentials at 
the middle points of the windings, P, P. 
are equal, and no part of the amplified 
current is fed back into the input cir 
cuit. 

If the repeater circuit be represented 
by Fig. 3, it will be seen that in a prop 
erly-constructed transformer with a1 
equal number of turns in all the winding 
AB, AB, ab, ab:, the E.M.F. generate: 
in all the windings by an alternatin 
current flowing through the secondar 
will be equal. The, impedances of tl 
windings will also be equal. If the ci 
cuit be completed by the two equal i: 
pedances, Z, the circuit may be represet 
ed in straight-line form as in Fig. 4, t! 
point X being taken as the starting poii 

For the sake of simplicity, the E.M 
of each winding is assumed to be conce’ 
trated at the center of the winding. T 
impedances have been represented 
scale. Obviously the total voltage-dr 
in the circuit must be equal to the to’ 
E.M.F. in the circuit. A drop of | 

















August 13, 1921. 


volts has been assumed between the 
point X and the point B. There will be 
a corresponding drop between any two 


points having the same resistances be- 
tween them. 
The total on the scale chosen will, 


therefore, be 40, and each winding must, 



































Fig. 5. Two-Way Telephone’ Repeater 
with Single Amplifier (Alternative 
Arrangement to Fig. 2). 


therefore, produce an E.M.F. of 10 volts. 
It will be clear from an inspection of 
the voltage curve that, under the condi- 
tions ‘given, the potential of A will be 
equal to that of a. This will hold good 
in any case if the circuit is symmetrical 
about these points so far as E.M.F.’s and 
impedances are concerned. 

An alternative arrangement of the 
transformer windings is shown in Fig. 
5. It will be noticed that if lines of 
dissimilar impedance be connected to the 
repeater shown in Fig. 2, the potentials 
at the mid-points of the line transformer 
will be unequal. 

Consequently an _ out-of-balance  cur- 
rent will flow through the input circuit 
and, if this current reaches a certain 
value, the amplifier will generate oscilla- 
tions at a frequency determined by the 
electrical constants of the circuit. The 
resulting noise may be sufficient to make 
speech impossible between the terminals 
of the circuit, and in any case will re- 
duce the transmission 
the repeater. 


improvement of 


In the early days of microphone am- 
plifers this unbalance difficulty did not 
cause serious trouble, as the amplifiers 
were relatively insensitive; but since the 
introduction of the thermionic valve am- 
plifier the unbalance difficulty has become 
more important. In fact, it may be said 
to be one of the chief difficulties in mod- 
ern balanced repeaters. 

In practice, the use of the simple dif- 
ferential repeater circuit shown in Fig. 
2 is limited to those cases where the re- 
peater can be inserted at the electrical 
‘enter of a homogeneous and stable line 
circuit. This condition is obtainable 
senerally only in well-constructed cables. 
in this country it is seldom obtainable on 
‘erial lines, owing to the variations 
caused by our climatic conditions. 

Under the best conditions of a cable 
circuit the simple differential repeater 
may be operated to give a transmission 
improvement equivalent to the suppres- 
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standard cable in a 
circuit having an equated length of 30 
miles of standard cable. 


(To be concluded.) 


sion of 16 miles of 





War-Time Telephone Service Be- 
tween England and France. 
How telephone service was supplied be- 
tween England and the Continent during 
the war period is interestingly told in a 
recent issue of The Telegraph & Tele- 

phone Journal. 

During the early part of the war all the 
Anglo-Continental telephone circuits were 
reserved for the use of the Admiralty, the 
War Office and the War Cabinet, except 
only one circuit from the London trunk 
exchange to Paris and one to Boulogne. 
Even the use of these was restricted to 
calls on official business, either from gov- 
ernment offices or from the offices of firms 
employed on government work. 

The number of cables across the Chan- 
nel was soon increased. Military exigen- 
cies are always for obvious reasons more 
rapidly satisfied than civil needs, and dur- 
ing four years of war no less than 15 
additional channels of speech were pro- 
vided between England and France, while 
23 years had been required to bring into 
being the existing nine. 

On the outbreak of war, most of the lat- 
ter were, as already stated, set aside for 
communication between the War Office 
and the Base Offices and the Headquarters 
of the Expeditionary Force, but when the 
British Army moved into Picardy and 
Western Belgium after the battle of the 
Marne it became necessary to provide di- 
rect communication with that district also, 
and circuits were promptly run to the cable 
heads at the French coast towns. On the 
occupation of Belgium by the Germans one 
of the Anglo-Belgian cables was diverted 
to Dunkirk, but the older unloaded cable 
developed a fault and was not repaired 
during the course of the war. 

Three additional circuits to Dunkirk 
were provided by a new cable from Dover 
in 1917 and used partly for Admiralty 
purposes and partly to afford communica- 
tion with the headquarters of the Royal 
Naval Air Service in France in order that 
information and assistance might be ob- 
tained in connection with enemy air raids 
on England. 

The difficulties involved in immerging 
cables in the English Channel in war-time 
under the constant threat of peril in the 
heavens above and in the waters beneath 
can readily be imagined, but the zeal and 
courage of the engineers and their assist- 
ants were always equal to the occasion. 
The following extract from a report of 
the engineer-in-chief in the laying of the 
Dunkirk cable gives some indication of the 
dangers involved: 

“The landing of the shore end at Dun- 
kirk gave rise to considerable difficulties 
owing to the rough but shallow water, in 
which even a barge was unable to work. 


Asa 


ployed to drag the cable over a bank for 


consequence, sailors had to be em- 
An attempt was 
with 250 but the 
number had to be increased to 850 before 
the operation could be performed. 
“While this work was in hand an aerial 


a distance of half-a-mile. 


made to do this men 


British and German air- 
The final 


combat between 
craft was in progress overhead. 
operations in putting the cable through 
was the joining of the British and French 
The 


tried to make the joint last night but the 


sections in mid-Channel. Mersey 


weather was too boisterous. Fortunately 
it moderated sufficiently to enable the ves 
sel to leave the harbor at 12:30 p. m. to 
day, pick up the two ends, and join them 
together.” 

In December of the same year 
a cable containing three circuits (one su- 
perimposed) was laid between Dover and 
Sangatte and provided the naval and mil 
with additional circuits 


itary authorities 


to Calais, connected the office 


this 


war 
the 


France 


and 


with Versailles. By time, lines 


of communication in the north of 


formed an extensive trunk wire system 


by means of which General Headquar- 


ters was not only directly connected with 


England via Calais, Boulogne and Dun- 
kirk, but also with the various army 
headquarters and with Paris. 


In May, 1918, two cables were laid he- 
tween Dungeness and Audrecelles, provid 
ing six more circuits (two by superimpo 
sition) and were used chiefly in connec- 
tion with the Dover patrol and the trans 
port services. Thus not only were the 
governments in London and Paris placed 
in oral communication touch with each 
other, and the war office with its armies 
in the field, but, by degrees, all arms of 
the service were put in possession of the 
incalculable regular tele 
phonic connection with England. 


At the conclusion of the armistice, the 


advantage of 


requirements of the peace conference at 
the Astoria Hotel, 
by six direct circuits from London, three 


Paris, were served 
of which were obtained by utilizing ex 
isting lines and three by means of a fur- 
ther new cable between Dover and San- 
gatte, laid in November, 1918. 

At this 
working between 
nine of which terminated at Paris, four at 
Dunkirk, three at Boulogne, two at Calais, 
Versailles, two at General Head- 
quarters, and one at the American head 


time there were 22. circuits 


England and [I rance, 


one at 
quarters in France. 

One of the General Headquarters cir 
cuits subsequently extended to 
Cologne until the re-opening of the pub- 
lic service to This 
the only direct telephonic communication 


was 


France, constituted 
which has ever existed between England 


and Germany, although satisfactory 


speech trials were made in 1913 via Bel- 


gium between London, Cologne and 
Frankfort, and, later in the same year 
with Berlin. 





Biographical and Personal Notes 





Charles N. Bell, recently of the 
Northwestern Bell Telephone Co., Omaha, 
Neb., has joined the engineering depart- 
ment of the Tri-State Telephone & Tele- 
graph Co., St. Paul, Minn. 

Nineteen years ago Mr. Bell came into 
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Charles N. Bell Has ‘‘Come 

Through” By Sticking 
at It Constantly. 
the telephone field on the business end of 
a long-handled shovel, digging holes for 
Jones & Winter, Chicago contractors, who 
were constructing the Independent tele- 
phone exchange at Wichita, Kans. He 
continued wielding shovels and pike poles 
for this concern while exchanges were re- 
built in Fort Worth, Gainesville and Den- 
ton, Texas. 

In 1905 he went with the Western Elec- 
tric Co., Chicago, in the equipment en- 
gineering department. From 1908 to 1910 
he was switchboard foreman for the Des 
Moines Mutual Telephone Co., which was 
later absorbed by the Bell company. Mr. 
Bell then became equipment engineer for 
the Iowa Telephone Co. 

When the United States entered the 
World War in 1917, Mr. Bell enlisted at 
once. He served 14 months in the 6th Field 
Signal Battalion in the United States and 
from August, 1918, to May, 1919, in 
France with the 39th Service Company, 
Signal Corps. 

His desire for experience and travel lead 
him to join the Hoover Food Administra- 
tion as a civilian, upon his discharge from 
the army in May, 1919, at Paris. His 
work with this committee consisted in in- 
stalling telegraph and repeating stations 
in Paris, Italy, Serbia and Roumania. 

While in Serbia Mr. Bell became ac- 
quainted with Prof. Michael I. Pupin, in- 
ventor of the Pupin loading coil, who ob- 
tained for him a flattering offer from the 
Serbian government to remain there to 
help restore telephone and telegraph ser- 
vice, but the lure of the United States and 
kome was greater than the tempting offer. 
Mr. Bell says that there are great oppor- 


tunities for American engineers in that 
country. 

Two hobbies keep Mr. Bell occupied out- 
side of his daily work—fishing and a 
brown-eyed woman. He married the 
brown-eyed woman, Miss Esther Carlsten 
of Minneapolis, Minn., June 30, 1921. At 
that time he was with the chief engineer 
of the Northwestern Bell at Omaha, 
Neb., but transferred to the Tri-State 
company immediately after his marriage. 

Although married, Mr. Bell is still an 
ardent bass fisherman and very few op- 
portunities to cast over one of Minnesota’s 
amous lakes are passed up. He fishes the 


same way he works—with great interest. 
He is an Iowa man, having been born in 
Attica, in 1879, and is an Elk and a mem- 
ber of the American Legion. 

Dorothy Gerlinger, supervisor at the 
exchange of the Ohio Bell Telephone Co., 


- 








Telephone Girl Declared Most Beautiful 
in Ohio—She’s a Supervisor at 
Fostoria Exchange. 


at Fostoria, has been declared the most 
beautiful girl in Ohio. 

A beauty contest recently con- 
ducted throughout the state by the Cleve- 
land Plain Dealer, in which more than 
6,000 Ohio girls were entered. 

When the contest ended, a trio of 
judges, artists of national repute, set 
to work on the photographs that had 
been submitted. Twenty girls, whose 
photographs were declared the best, were 
called to Cleveland and appeared before 
the judges. 

It was unanimously decided by the 
judges that Miss Gerlinger was the pret- 
tiest girl in Ohio. She is dark, has an 
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was 


abundance of dark brown hair, and has 
a very sweet, modest expression. The 
judges said she was of the “Italian ren- 
aissance type.” 

The Plain Dealer gave Miss Gerlinger 
$5,000 in cash. For a week she ap- 
peared at the B. F. Keith theater in 
Cleveland and each afternoon and even- 
ing the amusement house was packed to 
the doors with Clevelanders anxious to 
see “Ohio’s Prettiest Girl.” 

Miss Gerlinger has received an offer 
to appear in a moving picture with 
Thomas Meighan, idol of movie fans. 

The contest winner is 21 years old. 
She was a switchboard operator at Fos- 
toria for three years and has been a 
supervisor for one year. 

August U. Bronder, of Chicago, a 
collecter for the Illinois Bell Telephone 
Co., is the first person in Illinois to receive 
the award of the Theodore N. Vail Medal. 

Mr. Bronder received the medal for sav- 
ing the life of Mrs. Albert Nagle. He 
called at the Nagle apartment on June 30, 
1920, to make the regular collection from 
the telephone coin box. He heard groans 
coming from within the apartment but 
could not open the door. A weak voice 
informed him that a woman was locked 
in a closet and about to smother to death. 

Making quick inquiries of other tenants, 
Mr. Bronder ran several blocks to the 
home of the landlord, where he secured a 
key and released the woman. She was 
by this time unconscious, but the collector 














First in Illinois to Be Awarded Vail Med 
August U. Bronder. 

applied first aid methods and, by the ti 
the physician arrived, the woman |! 
been revived and was out of danger. | 
baby daughter had locked her in the clo 
and she was unable to open the do 
- which had no knob on the inside. 











Philadelphia’s Automatic System 


Some Details of New Automatic Plant of Keystone Telephone Co.—Numbering 
Scheme Planned for Future Growth—Rotary Secondary Line Switches — 
Method of Cross-Connection Between Primary and Secondary Switches 
By H. E. Clapham 


The successful conversion of the Key- 
stone Telephone Co.’s plant at Philadel- 
phia, Pa., was not accomplished by the 
mere manufacture and assembly of 
switchboard equipment. Only those that 
were actively engaged in the planning and 
extension of the undertaking are in a 
position to realize what it has meant, both 
to the Keystone company and Automatic 
Electric Co., as engineers and manufac- 
turers, in the way of engineering studies, 
plant preparation and the planning of 
operating routines. 

More than a year and a half elapsed 
since the work of conversion began, and 
it is chiefly to this long period of con- 
centrated effort on the part of the manu- 
facturers’ engineering staff and the co- 
operation of that of the Keystone com- 
pany that the smoothness of the cut-over 
and the subsequent efficient working of 
the plant are due. 

One of the largest automatic networks 
in operation today, the Keystone system 
possesses some unusually interesting fea- 
tures. The automatic equipment serves 
some 47,000 stations in Philadelphia, the 
traffic being handled from six offices— 
Main, Race, West, Park, North and East. 
The system, as a whole, is of the five- 
digit type. 

Main office, in which the Keystone com- 
pany’s executive and general offices are 











Switchroom of Main Office Showing Line Units and Trunk Boards. 


located, is the largest, the switchboard 
having an installed capacity of some 7,000 
lines. Race office, which is the next 
largest, is of importance in that it houses 
not only the automatic switchboard, but 
also all the manual desks which are as- 
sociated with the local telephone system. 



































Main Office Switchroom Showing Main Frame and Rotary Secondary Line Switches. 
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The Keystone numbering scheme was 
planned with an eye to future growth as 
well as present distribution. The dis- 
tribution of first selector trunks in each 
office is, in general, as follows: 


First level: Reverting calls (118 - -). 
Fire and police (119--). 

Second level: Trunks to main office. 

Third level: Trunks to Race office and 
special service desks. 

Fourth level: Reserved for contemplated 
“Broad” office. 

Fifth level: Reserved 
“South” office. 

Sixth level: Trunks to Park office. 

Seventh level: Trunks to West office. 

Eighth level: Trunks to East and North 
offices through Park office local second 
selectors. 

Ninth level: Trunks to Camden (N. J.) 
manual switchboard. 

Tenth level: Trunks to 
board at Race office. 


for contemplated 


long distance 


The manual switchboards, including 
special service equipment, toll board and 
official P..B. X., are located on the fourth 
floor of the Race office building. The 
trunks to the special service desks are 
taken from the tenth level of the Race 
office second selectors, using a numbering 
plan as follows: Wire chief, Race 01; 
information, Race 02; complaint, Race 
03; time, Race 04; Keystone Telephone 
Co., Race 06. 

To reach the long distance recording 
operator, “0” is dialed. Each toll operat- 
ing position is equipped with a calling 
device for setting-up calls for local sta- 
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tions incoming from long distance points. 
Each operator has access to trunks lead- 
ing to toll second selectors in each office. 

Each straight line and party-line unit 
is equipped with combination connectors 
which, although primarily for the use of 
the toll operator, may be taken by local 
subscribers when the regular connectors 
are all in use. The rotary (P. B. X.) 
units are equipped with local connectors 
as well as those that are’exclusively for 
toll use. 

The pay-station line traffic, individual 
and two-party, is handled in.a very effec- 
tive way. Each pay-station line is termi- 
nated on a line-switch (plunger type) 
and the originating pay-station traffic is 
trunked through rotary secondary line- 
switches to the pay-station desk at the 
Race office, where the pay-station operator 
sets up the call by means of the dial. 
Calls to pay stations are handled auto- 
matically in the usual way. The auto- 
matic distribution and handling of pay- 
station traffic has worked wonders in 
speeding up connections. 

The majority of the local traffic, in- 
cluding all the, party line and P. B. X. 
traffic, is handled on an unlimited serv- 
ice basis. Provision is made for message- 
rate individual line service where the sub- 
scriber prefers. 

The party-line equipment in each office 
provides for four-party selective ringing, 
using harmonic ringers turned to 30, 42, 
54 and 66-cycle current. Both two and 
four-party units are provided, although 
in general not than two 
are equipped. 

Previous to the installation of the hor- 
monic ringers, the two-party lines were 
arranged on a divided ring basis, and 
subscribers on the same line desiring to 
talk called each other by dialing 11844. 


more stations 
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stalled in each office is of the type cus- 
tomarily supplied for automatic offices, 
including charging machines, storage bat- 
tery with counter cell voltage control 
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It is a noteworthy fact also that even 
during the busy hours of the morning 
when the traffic is heaviest, the great 
majority of the rotary switches take 
trunks without motion of the 
wipers. In other words, the secondary 


entirely 








(voltage limits automatically signaled) 
ringing, busy and tone machines, and 
harmonic converters 
for party-line ring- 


ing. Associated with 
each power board is 
the usual supervisory 
panel for controlling 
the alarm signals of 
the automatic switch- 
board. 

Apart the 
‘magnitude of the sys- 
tem as a whole, per- 
haps the most inter- 
esting feature of the 
Keystone plant is the 
provision made _ for 
carrying the heavy 
traffic for which the 
two larger offices are 
especially noted. 

This heavy traffic 
principal causes. First, the lines of the 
Keystone are centered largely 
within the business districts, which re- 
sults in sharp and 
during the business hours. 


from 


results from two 


system 


heavy peak loads 
Second, these 
exchanges serve an unusually high ratio 
of private branch exchanges. This com- 
bination of circumstances has necessitated 
a somewhat special treatment in the kind 
of equipment used and in the grouping 
of the switches. 

To an equipment or traffic engineer an 
attractive feature of the installation is 
the use of secondary line switches of the 


rotary type, both for local and_inter- 
office traffic distribution. This type of 
switch was decided 


on as being best able 
to meet the com- 
pany’s traffic de- 
mands, and the pres- 
ent smooth operation 
of the equipment is 
proving that the de- 
cision was justified. 
As is generally 
known, the_ rotary 
type of line switch 
has a number of dis- 
tinct advantages over 
the plunger type, 
chief among which 
are its greater trunk 
capacity and its sim- 
plicity of operation. 
Since each _ rotary 
switch has access to 


Race Office Charging Panel and Counter-Cell Control! Unit. 


With the present harmonic ringers, 
reverting calls are made by dialing cer- 
tain special numbers, of which party-line 
subscribers are properly pre-informed. 
The power and signal equipment in- 


25 trunks and each 
plunger type primary switch access to ten 
secondaries, an efficient cross-connecting 
scheme aSsures a first selector efficiency 
tlosely approximating that of a theoretic 
group of 250. 








The Charging Machines in the Race Office. 


first selector traffic distribution is so 
thorough that when a call comes to a 
rotary switch it is more often standing 
on the contacts of an idle trunk than a 
busy one. 

The scheme of cross-connection between 
the plunger-type primary switches and 
the rotary secondaries is similar to that 
used for plunger-type secondaries. As is 
customary, means have been provided for 
the prevention of loss of calls in case a 
group of secondary trunks become busy 
at any time. 

This is accomplished by mounting over 
each secondary a multi-contact 
relay which operates when all trunks of 
that section are taken. This relay serves 
to re-route all subsequent calls to other 
sections. The traffic distribution is so 
thorough, however, that this is seldom 
known to occur. 

A description of this plant would be 
far from complete without a-word of 
praise for those who were active in bring- 
ing the work of convérsion to a success- 
ful conclusion. 

The quiet, simple, yet dramatic 
ments of the transfer of service from 
manual system to the automatic tell but 
little of the many months of undivided 
effort that have been given to necessary) 
preparation, both by the Keystone Tele 
phone Co. and the installation force of 
Automatic Electric Co. under the leader 
ship of H. P. Mahoney, assistant superin 
tendent of installation and operation, an: 
Austin Hill, chief installer. 

There many times and 
places where friction might have devel 
cped, but did not, and the Keystone aut: 
matic network today stands as an endu 
ing monument to the unfailing tact an 
coyrtesy and conscientious endeavors « 
those to whose co-ordinated efforts it 
present successful operation is due. 
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Actual Test of P&H Guaranteed Penetration 
Process poles before shipment. 
See plug below. 


A SIMPLE TEST of poles treated by the P&H Guaranteed Penetra- 


tion Process will prove conclusively our guarantee. 











Test the poles treated by our process—prove to yourself that you are 
getting the full penetration. The more rigid the test, the better satisfied 
you will be. 


Remember our guarantee is your safeguard. We urge you to test P&H 
Guaranteed Penetration Process poles. 





Your interests will be safeguarded by demanding P&H Guaranteed 
Penetration Process poles. Don’t be satisfied with any other. 


P & H Guaranteed Penetration Process is the original guaranteed process 
and is produced only by the Page & Hill Co. 


Write for Full Particulars, 


PAGE & HILL CO. 


Minneapolis, Minn. 


BRANCH OFFICES: 
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Times Bidg., NEW YORK, N. Y. 1111 Carter Bidg., HOUSTON, TEXAS UY) 
717 Bryant Bidg.. KANSAS CITY, MO, 311 Sumpter Bidg., DALLAS, TEXAS 
19 So. LaSalle, CHICAGO, ILL, 1416 Starks Bldg., LOUISVILLE, KY. Y) 
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Originators of the P & H Guaranteed Penetration 
Process. Producers, manufacturers, and foremost 
in the Butt-Treatment of Cedar Poles, 
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' put BY Steg : 
This disc countersunk on the butt-end 
of every a 9 eres | by the P& H. PAGE &H LLC? 
uarante enetration Process is your 
assurance of one-half inch penetration. GUARANTE ED 
y ne-na nc 
PE N 
Actual size ph Ta ° ug removi oO 
” asm the runrameed aiea er the 4 ” —SNeETRATIZ= 
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From Factory and Salesroom 


Convention: Indiana, Indianapolis, September 13-14. 





Switchboard Shipped to Philippine 


Island Companies. 
Recent shipments of telephone switch- 


boards to the Philippines indicate that the 
people of our island possessions are right 
uptodate when it comes to telephone serv- 
ice and equipment. 

Two of the most notable recent con- 
signments are magnéto multiple switch- 
boards of the type shown by the accom- 
panying illustration and purchased by the 
lloilo Telephone & Telegraph Co., Iloilo, 
and the Cebu Telephone Co., Cebu. 

The board for the former company will 
be installed in Iloilo and replaces a three- 
position 450-line transfer board. 

The new board is a four-position mag- 
neto multiple equipped for the immediate 
operation of 720 lines and has an ultimate 
capacity for 1,080 lines. The drop signals 
are of the electrically-restored type, manu- 
factured exlusively by the Leich Electric 
Co., Genoa, IIl., claimed to make the opera- 
tion of the board almost identical with 
that of common battery boards. Sixty- 
four cord pair equipments were provided, 
16 in each position and were of standard 
high efficiency type, equipped with elec- 
trically-restored clear-out signals, repeat- 
trically-restored clear-out signals, etc. 

The equipment for the Cebu Telephone 
Co. also consisted of a four-position mag- 


¥ 
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Type of Magneto Switchboard Shipped 


neto multiple board with 640 lines in- 
stalled for immediate operation and pro- 
vided with the same type of apparatus as 
above described. With this installation, 


there was furnished a set of 55 cells of 








&80-ampere hour capacity storage batteries, 
a motor-generator set for charging them 
and a special charging rheostat, making it 
possible to charge the battery as a whole, 
or in groups of 5 cells, at rates of cur- 
rent varying from 1 to 15 amperes. 

Only five cells of the storage battery 
system will be utilized to supply current 
for the operation of the switchboard, the 
remaining portion of the battery is to 
furnish current for lighting the exchange, 
operating fan motors, etc. 

The switchboards are of the unit type 
and were completely assembled when ship- 
ment was made. All that will be required 
to place the boards in operation will be the 
connection of the line cables to the dis- 
tributing frames and attaching of the bat- 
tery leads to the proper terminals. 

Due to the severe climatic conditions 
which switchboards in the tropics must 
withstand, nothing but micarta and bake- 
lite insulation were used in the various 
parts and all coils were impregnated with 
an insulating varnish by a vacuum process 
and thoroughly dried in electric ovens. 

Brass was used for all metal work in 
place of iron wherever possible and where 
iron was required, it was given special 
treatment to prevent rusting. 


Complete arrester and _ distributing 


to Philippines by Leich Electric Co. 


racks of the fuse and carbon block type 
were supplied with both boards. 

These two installations were planned 
and furnished complete by the Leich Elec- 
tric Co. of Genoa, IIl. 
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F. L. Baer of Automatic Appointed 
Assistant Chief Engineer. 
Announcement is made of the appoint- 
ment of F. L. Baer, since 1919 contract 
sales engineer of the Automatic Electric 

















Fred Baer Takes on Duties of Assistant 
Chief Engineer in Addition to Those 
of Sales Engineer. 
chief 


assistant engineer. Mr. 


3aer assumed his new duties on July 15. 


to, 2 


Upon his graduation from Notre Dame 
University, Mr. Baer entered the employ 
of the Automatic company—in 1903. Af- 
ter the usual apprenticeship in the fac- 
tory, he was engaged in installation work 
at various points. In 1907 he was made 
superintendent of equipment of the Bay 
Cities Home Telegraph & Telephone Co., 
at San Francisco. 

1912 and 1913 Mr. 
Pacific States Tele- 
Co. and in 1913 


During the years 
Baer was with the 
phone & Telegraph 
went to Australia as resident engineer 
for the Automatic Electric Co. Upon 
his return to America in 1915, Mr. Baer 
was resident engineer in connection with 
automatic installations for the Tri-State 
Telephone & Telegraph Co. in Minne- 
apolis and St. Paul. In 1918 he becam« 
sales engineer and in 1919 took charge 
of the contract sales engineering. Mr. 
Baer retains these duties in his new px 
sition. 

Mr. Baer’s experience in 
telephone engineering and operation an 
with automatic networks, large and smal! 
will enable him to perform his new du- 
ties in a most capable manner. He 1 
well known in the telephone industry and 
has contributed some valuable literatur 


automatic 
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7 The fundamental value of Exide Batteries in the telephone 
EXx1 '. e field has been proven ever since the central energy system 
was established over 25 years ago. Today, the Exide is as 

BATTERIES modern in construction and design as the latest practical 
innovation in telephony; a fact attested by its almost uni- 


versal use. 


THE ELECTRIC STORAGE BATTERY CO. 


Oldest and largest manufacturers in the world of storage batteries 
for every purpose 


1888 PHILADELPHIA 1921 


Branches in 17 Cities 
Exide Batteries of Canada, Limited, 133-157 Dufferin St., Toronto, Canada 


ROEBLING scntteenne 3 


TELEPHONE Blake Insulated Staples 


WIRE Unequalled for telephone and bell 
wiring. The fibre insulation pre- 
Covered with the heaviest practical vents troublesome short circuite 


coat of spelter. Highest electrical and and grounds. 


mechanical properties. eG Pen. tev. 0000 
E. B. B, B. B. and STEEL GRADES Write for Samples 
JOHN A. ROEBLING’S SONS CO. , 
enema, saw meaner Blake Signal & Mfg. Co. 


BOSTON, MASS. 
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| Ba ny; as — ead 
. THE MAC GILLIS $ GIBBS CO. MILWAUKEE WIS. 








NORTHERN-WESTERN EE? Cable-Rack 











CEDAR POLES se : a | Requires but 2 bolts. Arms are 
eee RG Self-Locking. 
A FULL ASSORTMENT OF SIZES : 
PROMPT SHIPMENTS ASSURED 5 T. J. COPE 
7 A . . A 4 
T. M. PARTRIDGE LUMBER COMPANY sa a ee Underground Equipment and Tools 
Lumber Exchange MINNEAPOLIS : Cae - 1620 Chancellor St., Philadelphia, Pa. 3 














NORTHERN CE DAR POLES WeEstTeERN tE 

muietnsatiie toarese ecance NAUGLE”’POLES 
BELL LUMBER COMPANY, MINNEAPOLIS, MINN. 
Plain or Butt Treated. Largest Stocks. 
| Use Automatic Lightning Arresters GEASY FER SENESIATS CNPEENS 





The only guaranteed lightning protection in the world. End the NAUGLE POLE & TIE co. 


fear of lightning. Save time and maintenance bills. 


Fullmer & Avery Automatic Lightning Arrester Co., Illmo, Mo. Main Office: 50 E. Madison St. CHICAGO 


WhiteCedarPoleS 


A SPECIALTY 














Yards in Minnesota, Ontario, and Manitoba 
Prompt and Satisfactory Service 
CANADIAN CEDAR & LUMBER COMPANY, Limited 
301 Electric Ry. Chambers Winnipeg, ‘Manitoba. 


MINNESOTA 
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on the automatic telephone in the form 
of papers and studies before engineering 
societies throughout the country. 

Book Review. 

I. M F EtecrricAL YEAR Book. First 
annual edition, 1921. Published by Elec- 
trical Trade Publishing Co., Chicago. 
Cloth, about 1,000 pp. (9 by 12 ins.). Price 
$10. 

The first edition of what its publishers 
aim to make a very useful annual refer- 
ence book of current information for and 
of the electrical industry has made its 
appearance. It comprises three leading 
features: Compilations of facts and fig- 
ures about each branch of the industry, 
definitions of electrical and allied terms, 
and a classification of products made and 
used by the industry with listings of their 
This last feature is the most 
regards 


producers. 
prominent one of the 
nymber of topic and listings. All topics 
are entered alphabetically, the entire text 


boc k as 


being arranged as in an encyclopedia or 
dictionary so that it is very easy to find 
any item desired. 

In the products and manufacturers’ di- 
rectory feature there are incltided over 
2,90 classi‘ications and sub-classifications 
of electrical and related products, each 
of which is first descriptively defined and 
followed by the list of its American and 
Each leading 
as generators, 


manufacturers. 
(such 


Canadian 


ciass of apparatus 


TELEPHONY 
motors, batteries, switches) is preceded 
by a general article on principle, types, 
production etc. 

Supplementing this feature are separate 
listings of over 
A further type of 


alphabetical company 
{900 manufacturers. 
ertries in the products class consists of 
about 4,350 trade names which enable one 
to find readily the name of the manufac- 
turer using each. 

The dictionary feature includes, besides 
the definitions of the products referred to, 
several thousand electrical 
and abbreviations, also of 


definitions of 
terms 
magnetic, photometric, chemical and other 


words, 


terms closely related to the electrical. 
Among the numerous topics constituting 
the encyclopedia feature of the book are 
historical and statistical articles, review- 
ing the development and present status of 
the electrical industry as a whole and each 
of its principal branches, aiso similar ar- 
ticles on all important electrical appli- 
cations. These include not only the bet- 
ter known clectrical developments, such 
as the electric public utilities, but those 
on which information is not so readily 
available, for example, X-rays, electric 
ship propulsion, steam railroad elecrifica- 
and cable 
manufacture, raido communication, etc. 
All the editorial work on the book was 


tion, electric welding, wire 


done under the general direction of Frank 
H. Bernhard, who for 14 years has been 
the editorial staffs of 


active on various 





A $525 Government Trailer for Only $112.50 


100 only to be sold. First come, first served. 
Terms $25.00 cash with order. Balance on delivery. 


One Trailer. ..$112.56 


A real bargain, and opportunity for 100 telephone oper- 
ators to add trailers to their service at a minimum cost. 
There is no additional charge, as the $112.50 price is F. O. B. 


St. Louis, Mo. 


These trailers are brand new, and have never been used. 
The oversized solid rubber Goodyear tires are worth more 
than $90. The wheels, tires, springs and axles would cost 


over $350 alone. 
SPECIFICATIONS 


Two Trailers. ..$200.00 


Vol. 81. No. 7. 


electrical journals. Most of the technical 
topics were prepared by a staff of some 
30 contributing editors, including college 
professors, electrical engineers and other 
specialists in their respective lines. These 
and other outside writers with the office 
editorial staff made a total of 
contributors to the book. 


over 60 


It is planned to revise the book com- 
pletely and to add to it each year further 
industry information, definitions, products 
manufacturers’ listings. The book 
does not supplant the electrical periodicals, 
engineers’ technical handbooks or students’ 
textbooks. 
ment all these by a carefully revised an- 


and 


Its aim is declared to supple- 


nual compendium of current facts and 


figures on the various electrical activities. 
of up-to-date electrical 
terms, and of classifications of products 


de‘nitions of 


and their producers. 

Practically every large industry has a 
book 
trade directory of its products and man- 
The industry 
at last has this and more in the E. M. F 


Year Book. 


vear containing a comprehensive 


ufacturers. electrical now 


Electrical 





Acomplete stock of 


KELLOGG TELEPHONES 
TELEPHONE SUPPLIES 


NORTHWESTERN ELECTRIC 
EQUIPMENT COMPANY 


SAINT PAUL AND DULUTH, MINNESOTA 
| 














ORANGEBURG 
FIBRE CONDUIT 


THE STANDARDIZED CONDUIT 





NEW YORK 





WRITE FOR PARTECULARS---BOOK H 


FIBRE CONDUIT CO. 
ORANGEBURG 


SAN FRANCISCO 


N. Y. 


CBICAGO BOSTON 
NEW ORLEANS 


























Wheels: Budd, double disc steel| Tires: 36x5, Goodyear, Goodrich 
wheels. and Firestone; solid rubber. 
Bearings: Timken roller bear- 

ings. 
Axles: Chrome 


Efficient 
Telephone Service 


Color: Army olive drab. 


drop screw 


Equipment: Heavy 
frame for 


axles. 1%”x2% jack attached to 
Chassis: Length over all—12% ft. stabilizing in horizontal posi- 
Length of body space—9 ft., 3 tion when not in use. Heavy 
inches. Width of body space— angle iron nonadjustable V- 
4 ft. 3 inches. (Springs can be shaped brace on rear which 
overslung and body width in- can be dropped for stabilizing 
creased. if needed. These two stabiliz- 
Frame: Heavy ers fold toward the frame and 
frame, 5’x1%". are supported by chains at- 
Springs: Semi-elliptic, 60”x3” brass a frame, when net in 
brushed, ll-leaf, underslung, a ae po A gr — 
onea he fn cage of gravity. used for blocking wheels. Each 
pac we 900 bs.; overload ca- trailer is equipped with two 
pacity, 50%. mud guards. 


J.S. & E. E. Cuming 


1011 Market St. 


Vanadium § steel 
” 


can be secured only by the use 
of efficient modern equipment. 


You will find such apparatus 
advertised in TELEPHONY. 


channel iron 





St. Louis, Mo. 
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